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Asfiui A^gid-Lerael tSran h I'mEiec)., FuoJo yimone (Holy) 

Dear frauds .and ccdJtagiies.1 

Have you ever found yourself thinking that tie physical structure of lie Earth id an abstract perception is quHe similar to n Layer 
ea 3ce7 Certainly, it is hand 1o Imagine a $.5 bdtion years aid diHh. Yet precisely its layered sinecure allows our planet to be viable 
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die bsologicul life, eontrLbtited to =1* Evolution nod gkrerarion of a reahiy h tww for the eternal Universe l"hc reality wo veil of 
ltiough!!s h fechnga and aspirations, In the refraction of IbiE kalesdos^ope of fcno-wlpdg-^ cnativrly -and enrol lefts even cosmic ob- 
jects thpi wou ld seem sou2less,.get their meaning, Smut y and character, And could the Liarilh Che cradle of 'huronniFyv be inanimale 
anyway? If a human mind pictures u cake with r* shaped sense, qualities and lunchon*, whul can we siy about n cekstial body 
Uhal bus produced the biodiversity and intellljpeiil life? Earth hem is tike a relentless mother care* given fo her chiidren. If is Well 
known Ihat ipcrther is. a source of vital gth! cognitive energy of her children, In other words, the funduinenral importance of the 
Earth and Space Sciences Ln the knowledge syslem of ■ modem mankind ss not only logscat, bul atsonalurah Scieniilic and emo- 
tional image oflhe <bdue planet* es being mVarinbljy buell in the parameters of unimulion and acsihelic beauty 
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YAK 528.9 


Ha6neB A. A., ct. 
npeno^aBaTejib 
AjineBa H.H., CTyneHT 
AxMe^OBa X.C., CTyneirr 
Ea^ajiOBa )K.A., CTyzjeHT 
Ea6a3a#e K.A., CTyzjeHT 
MaMe^OBa A.P., CTyzjeHT 
IIIaMHJiOBa A.H., CTyneHT 
PaxMaHOBa H.A., CTyzjeHT 
A6flyjuiaeBa H.3., CTyaeHT 
MycTacjiaeBa H.H., CTyzjeHT 
EaKHHCKHH rocy^apCTBeHHbin 
YHHBepCHTeT, A3ep6aH^>KaH 

y HaCTHHKH KOH(j3CpeHUHH, 
HaipiOHajitHoro nepBeHCTBa no 
HaynHon aHajiHTHKe, 

OTKptiToro EBponencKO- 
A3naTCKoro nepBeHCTBa no 
HaynHon aHajiHTHKe 


UHOPOBOE MATEMATHKO-KAPTOrPAOHHECKOE 
MO^EJIMPOBAHHE IIPOCTPAHCTBEHHOH CTPyKTYPbl 
CEJlbCKOrO X03J5HCTBA HHHOBAlJ,HOHHOrO PA3BHTHH 
HAIJHOHAJIbHOH 3KOHOMHKH 

JJaHHcm cmambR nocemifeua Modejiupoeauuw npocmpaucmeeuHou cmpyKmypbi cenbCKoeo xosRucmea c 
noMonfbJO Hoeou zeouufopjviaijuoHHOu mexnojioauu dun iieneu uuuoeaijuoHHoeo pa36umun uaijuouajibHou 

3KOHOMUKU. 

KjnoneBbie cjioea: eejibCKoe xo3^hctbo, HHHOBaipni HaiiHOHajibHOH bkohomhkh, cemeHTbi reorpa^H- 
necKoro coce^CTBa, ipujipOBoe KapTorpafJmnecKoe MO^ejiHpOBaHHe, reoHHtjiopMaBHOHHbie chctcmbi 

This article describe of modeling spatial structure of agriculture economy using with help of new geoin- 
formation technology for aims of innovation developing of the national economy 

Keywords: agriculture, innovation of national economy, segments of geographical neighbour, 

Digital cartographical modeling, geographical information system 


H HHOBaipiOHHOe pa3BHTHe CeJIbCKO- 
X03JfflCTBeHH0H 3KOHOMHKH Tpe6yiOT 
TOHHoro yneTa xapaicrepa npnpo^Htix yc- 
JIOBHH B OCHOBHOM BepOflTHOCTb 0)KH,HaHH5I 
HX 3KCTpeMaJIbHBIX 3HaueHHH. A 3KCTpe- 
MajibHtie 3HaneHHa npupo^Htix npoiieccoB 
b nepByio onepe^b bjihuiot Ha noKa3aTeim 
ycTOHHHBoro pa3BHTna eejibCKoro xcmii- 
CTBa, KOTOpbie b ^ajibHehmeM CTaHyT He- 
peHTadejibHbiMH. 

npn TaKHx cjiynaax cocTaBjnnoT bhc[)- 
pOBbie xapTbi npocTpaHCTBeHHon CTpyKTypbi 
eejibCKoro xtmiicTBa. nocne 3Toro cocTaB- 
jhhot BH(J)poBbie KoppejuiBHOHHbie xapTbi 
Me>KBy npocTpaHCTBeHHbiMH napaMeTpaMH 
eejibCKoro xcmiicTBa h KOMnoHeHTaMH npn- 
pOBbl C nOMOIBbK) KOTOpbIX M05KH0 KOHTpO- 
jmpoBaTb ycTOHHHBoe pa3BHTne Han,HOHanb- 
HOH c/x 3KOHOMHKH. 



Phc. 1. L^H^poBaH KapTa pacnpeaejieHHH 
K03$$HOHeHTa aCHMMeTpHH (As) 
npocTpaHCTBeHHoii opraHH3aijHH 
(Ha ocHOBe njiomaan -F, kb . km .) thhob 
eejibCKoro X03HHCTBa Ha TeppHTOpHH 
A3ep6aiiB»caHa. 

C 3toh Bejibio HaMH codpaHbi nnaHbi a#- 
MHHHCTpaTHBHbix panoHOB A3ep6aii,n)KaHa B 

Ta6jiHpa 1 


KvN 

Orta 

Meyletm 

3 

Exsess 

Assimrn 

et- 

riva 

Min 

Max 

Cam 

Cv 

m 

n 

m/n 

1 

32,60 

1,00 

1,00 

1,00 

32,60 

32,60 

32,60 

1,00 

1,00 

1,00 

1,00 

2 

123,17 

147,89 

-0,86 

0,92 

3^4 

318,80 

492,69 

1,20 

2,00 

4,00 

0,50 

3 

341,00 

446,23 

1,00 

1,49 

9,20 

848,30 

1023,00 

1,31 

3,00 

3,00 

1,00 

4 

183,99 

206,05 

2,57 

1,58 

20,90 

481,70 

735,98 

1,12 

2,00 

4,00 

0,50 

5 

19,86 

1,00 

1,00 

1,00 

19,86 

19,86 

19,86 

1,00 

1,00 

1,00 

1,00 


180 

31,44 

1,00 

1,00 

1,00 

31,44 

31,44 

31,44 

1,00 

1,00 

1,00 

1,00 

181 

179,40 

95,88 

1,00 

1,00 

111,60 

247,20 

358,80 

0,53 

2,00 

2,00 

1,00 

182 

194,67 

383,95 

2,99 

2,23 

13,14 

881,40 

973,36 

1,97 

4,00 

5,00 

0,80 

183 

206,77 

303,94 

2,49 

2,09 

17,61 

743,50 

1033,87 

1,47 

3,00 

5,00 

0,60 

184 

272,57 

406,76 

2,04 

1,75 

7,58 

869,30 

1090,10 

1,49 

3,00 

4,00 

0,75 

185 

269,37 

269,61 

-3,00 q 

0,31 

13,46 

582,50 

1077,50 

1,00 

3,00 

4,00 

0,75 


385 

236,64 

192,24 

-3,00 

0,01 

61,45 

417,00 

946,56 

0,81 

3,00 

4,00 

0,75 

386 

373,40 

263,08 

1,00 

0,19 

116,20 

642,00 

1120,20 

0,70 

2,00 

3,00 

0,67 

387 

80,94 

1,00 

1,00 

1,00 

80,94 

80,94 

80,94 

1,00 

1,00 

1,00 

1,00 

388 

380,70 

1,00 

1,00 

1,00 

380,70 

380,70 

380,70 

1,00 

1,00 

1,00 

1,00 

389 

256,30 

199,48 

2,42 

1,57 

102,20 

544,00 

1025,20 

0,78 

3,00 

4,00 

0,75 

390 

443,85 

483,03 

1,00 

0,87 

17,37 

968,40 

1331,57 

1,09 

3,00 

3,00 

1,00 


Macmrade 1: 50 000 Ha KOTOpbix BbmejieHbi 
THnbi eejibCKoro xcmncTBa. ,3,ajiee 3th njia- 
hm npHBeBeHbi k MacniTady 1 : 200 000 no- 
cne nero c noMombio reoHH^)opMan,HOHHOH 
CHCTeMbi MAPINF07 onpe/iejieHbi noica3a- 
TejiH npocTpaHCTBeHHOH CTpyKTypbi cejib- 
CKoro xo3^HCTBa. Ha ocHOBe nojiyneHHbix 
noKa3arejieH cocTaBjieHbi BHtjipoBbie xapTbi 
npocTpaHCTBeHHoro pacnpeBejieHHn thhob 
eejibCKoro xcmiicTBa Ha TeppHTOpHH A3ep- 
OaiiB^caHa. 



Phc. 2. IfH^poBaa KapTa pacnpeBejieHHH 
K03(J)^)HUHeHTa napnamm (Cv) 
njioma/ieH eejibCKoro xo3HHCTBa 
Ha TeppHTOpHH A3ep6aiiB»caHa 



Phc. 3. U,ii(|)poBaH KapTa pacnpeBejieHHH 
KOJiHnecTBO THnoB (m) eejibCKoro 
X03HHCTBa Ha TeppHTOpHH 
A3ep6aitB2KaHa 
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Phc.4. II,H(|)poBa}i KapTa pacnpe^ejieHHH 
K03$$HpHeHTa HeypaBHOBeuieHHOCTH 
(m/n) npocTpaHCTBCHHOH 
0praHH30BaHH0CTH CeJlbCKOrO X03HHCTBa 
Ha TeppHTopHH A3ep6aiia»caHa. 



Phc. 6. CeTb KBa^paTOB Ha TeppHTopHH 
A3ep6aiia»caHa ^jih cocTaBJieHHH 
Uh^poboh KapTbi npnpo/jbi 

H X03HHCTBa. 


B nocjie^HeM 3Tane HCCJieflOBaHHfl /jjhi 
K a^c^oro KBa^paTa (cm. Phc.6.) 6bijih co- 
6paHBi KOJiHHecTBeHHBie h KaHecTBeHHbie 
noKa3aTejin pa3JiHHHbix komhohchtob npn- 
poflbi h noKa3aTejiH npon3BO^CTBa pa3JiHH- 
hbix OTpacjien cejibCKoro xo3«HCTBa (Phc. 7) 
Ha OCHOBaHHH KOTOpOrO BbiaCHeHa npHHHHa 
yCTOHHHBOrO H He yCTOHHHBOrO pa3BHTHJI 
npOH3BO^CTBa no pa3JIHHHBIM OTpaCJI^M 
cejibCKoro xo3^HCTBa. 



II 





Phc. 5. U,ii(|)poBaH KapTa pacnpe^ejieHHH 
KOJIHHeCTBO HH^HBH^yajlbHblX KOHTypOB 
(n) cejibCKoro xo3»HCTBa Ha TeppHTopHH 
A3ep6aiiA5KaHa. 



Phc. 7. CeTb KBa^paTOB Ha 
cejibCKoxo3HHCTBeHHoii KapTe 
A3ep6aiia»caHa. 


CocTaBjieHHbie xapTbi Taioxe 6 bijih co- 

nOCTaBJieHBI C IJH(|)pOBOH TCMaTHHeCKOH 
KapTOH KOMnOHeHTOB npHpO^BI H KOM- 
njieKCHBIMH (jiaH^Hia4)THbIMH) KapTaMH 
Hccne^yeMOH TeppHTopHH c ijejno onpe- 
^eJieHH^ TJiaBHBIX (J)aKTOpOB npHpO^HOH 
cpe/jti KOTOpbie nrpaiOT Ba5KHyio pout npn 
njiaHHpoBaHHe TeppHTopHH no OTpacji^M 
cejibCKoro xo3jmcTBa. 


JlHTepaTypa: 

1. MaTeMaTHnecKHe mcto^bi b reo- 
rpa^HH. (KOJi.aBTOpOB. lO.P.ApxHnoB, 
H.H.Bjia)KKO, C.B.rpHropbeB, X.H.3a6oTHH, 
A.M.Tpo(J)HMOB, P.r.Xy3eeB), H3^aTejibCTBO 
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tf you a re rot heady lo believe ^ 

the distance to the A ndromerfa Galaxy 
was calculated correct, i will use all my contacts with 
the government to ensure that you have been personally 
V sent out I nto space to verify the reliability 

of my calculations. 
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Y^K 911.2: 581.9 

IJHOPOBOE MATEMATHKO-KAPTOrPAOHHECKOE 
MO/JEJIHPOBAHHE nPOCTPAHCTBEHHOH CTPYKTYPbl 
PACTHTEJlbHOrO nOKPOBA A3EPEAH,ZJ)KAHA RJ1R 

HHHOBALtHOHHOrO PA3BHTHJ3 CEJIBCKOrO X03J3HCTBA 

H TYPH3MA 

B omou cmambe u3JiaaaiomcR pevueHun eonpoca o qufpoeoM KapmoepafunecKOM Modeaupoeanuu 
npocmpaHcmeeHHoao cmpoeHun pacmumejibHoeo noKpoea Ha npuMepe meppumopuu Asepbaudotcana 
nymeM npuMenenux Hoeou aeounfopMaquonnou mexnojioauu c noMovqbio Komopux cocmaejienbi quf- 
poeue MameMamuKo-Kapmoapa(puHecKue Modenu uccnedyeMou meppumopuu. 

KjnoneBbie cjioea: pacTHTejiBHBiH noKpOB, pHcjipoBoe KapTorpacjmnecKoe MO/jejiHpOBaHHe, reo- 
HH(J)OpMaBHOHHBie CHCTCMBI, K03(j)(j)HIJHeHT aCHMMCTpHH, K03(])(j)HBHeHT BapHaiJHH, HHHOBaipifl 3KO- 
HOMHKH 

In this article described decisions questions about digital map modeling of spatial organization of 
plant cover on example territory of Azerbaijan using new geoinformation technology with composed 
mathematical-cartographical models of research territory. 

Keywords: plant cover, digital cartographical modeling, geoinformation systems, coefficient of 
assimmetry, coefficient of variation, innovation of economy 


B TpeTBeM TBicjmejieTne pa3BHTne ho- 
boh reoHH^opMaBHOHHOH TexHOJiornn 
cnocodcTBOBajia pa3BHTHio hobbix OTpacjien 
Me5K^ncBHnjiHHapHBix Hayx HanpHMep, reo- 
HH4)OpMaBHOHHOe H ipi(j)pOBOe MOfleJIHpO- 
BaHne npocTpaHCTBeHHBix /jaHHBix b o6jia- 
cth Hayx o 3eMjie. 3 th hobbic HanpaBjieHHn 
yCKOpHJIH KapTHpOBaHHa npOCTpaHCTBeH- 
HBIX ^aHHBIX B BH^e H30JIHHHH C npHMCHC- 
HHeM pa3JIHHHBIX MCTO^OB HHTepnOJiniJHH 
KOTopBiMH yneHBie h cnepHajiHCTBi paHBme 
He nojiB30BajiHCB H3-3a TpyzjoeMKoro bbi- 
HHCJieHHU. HOBBie reOHH^OpMaBHOHHBie 
TexHOJiorHH nyTeM ycKOpeHHoro pemeHHn 
aa^an MaTeMaraHecKHx bbihhcjichhh, nyTeM 
onepaTHBHoro pemeHHn 3a/jan reoHHtjiopMa- 
BHOHHOTO H H30JIHHCHH0T0 KapTHpOBaHHH 
OTKpBIJIH HOBBie B03M05KH0CTH /JJM TOHHOTO 
yneTa xapaicrepa npnpoaHBix ycjiOBHH npn 
njiaHHpoBaHHH ccjibckoto xo3niicTBa h iy- 
pH3Ma H flp. 


B HacToainee BpeMn hobbic HH(jiopManH- 
OHHBie TexHOJiorHH no3BOJiniOT npoBe/jeHHio 
tohhoto yneTa Bcex xapaKTepncTHK npHpo/p 
HBIX yCJIOBHH /PHI HHHOBaUHOHHOTO pa3BHTIM 
paajiHHHBix OTpacjieii xo3niicTBa ( HanpHMep: 
cejiBCKoro, TypncTHne ckoto h ,np.) 

Jfw H3yneHHn npofijieMBi pa3pymeHHn 
e CTe ctbchhoh /incjKjiepeHHHaHHH pacTnrejiB- 
hoto noKpOBa no/i bjihuhhcm aHTponoreHHBix 
(JiaKTOpOB H nofl BJIHnHHeM pa3JIHHHBIX CTH- 
xhhhbix nBjieHHH Ha TeppHTOpHH A3ep6aii^- 
5KaHa HaMH COCTaBJieHBI BH(J)pOBBie KapTBI 
pacnpeflejieHHn MaTeMaTHKO-CTaTHCTnnecKHx 
noKaaarejieii npocTpaHCTBeHHoro CTpoeHHn 
pacTHTejiBHoro noKpOBa Ha TeppHTOpHH A3ep- 
6apn5KaHa. 3 th noKa3arejiH bbihhcjichbi cne- 
/^yioipHM o6pa30M: 

1 . Cpe/mnn apn^MeTHnecKan 



n 


me n-HHCJio HJieHOB npocTpaHCTBeHHoro 
pn/ia reoodBeKTOB, 

2. CpeAHeKBa^paTHnecKoe otkjiohchhc 


z (*, -*) 2 

n - 1 


3. K03$(J)HBHeHT BapHapHH 

s 

C = — 

X 




Koacptpii quern BapHaq hh (Cv) 

Tpa^HK 1 . B 3 aHMOCBH 3 b k' 03 (|)(|)IIHIICIII 0 B BapnaU,HH H aCHMMeTpHH npocTpaHCTBeHHo- 
ro pa/ta apeajiOB (njioma/jb) pacTHTejibHOCTH Ha TeppHTOpHH A 3 ep 6 aiiA»caHa 


Phc. 2 . KoHTypHaa KapTO-cxeMa 
A 3 ep 6 aiiAacaHa (hhchkh KBa/jpaTOB ^jih 
c 6 opa rcoHH^opMapHH). 
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Ta6jiHua 1 

MaTpnqa KBa/jpaTOB MaTeMaTHKO-CTaTHCTHHecKHx noKa3aTejieii npocTpaHCTBCHHOH 
CTpyKTypbi pacTHTejibHoro noKpoBa A 3 epoaiu>Kaiia 


Tpa^HK 3 . OopMa B3aHMOCBH3H 
noKa3aTejieii «n» (kojihhcctbo KOHTypoB) 
h «q» (cerMeHTbi coce/jCTBa) apeajiOB 
paCTHTeJlbHOCTH Ha TeppHTOpHH 
A3ep6aiiA»caHa 


Phc. 4 . Uii(|)p<man KapTa 
pacnpe^ejieHHH «KojiHHecTBO-m” 
#JIH THnOB 

paCTHTeJlbHOCTH Ha TeppHTOpHH 

A3ep6aHA^aHa 


Phc. 8 . U,ii(|)poBaa KapTa pacnpe/jejieHHH 
cemeHTOB i eoi pa(|)ii i iecKoi o coce^CTBa 
(q-KOJiHnecTBO cemeHTOB) apeajiOB pacni- 
TejibHOCTH Ha TeppHTOpHH A3ep6aiii/KaHa 

5 


n 

! 


15.01 
1fl,O0 
: 17.00 
1«J» 
15J0 
HJM 


Phc. 6. U,H(|)poBaji KapTa pacnpe/jejieHHH 
Koa^^HuneHTa (m/n) 
HeypaBHOBeuieHHOCTH CTpoeHHH 
pacTHTejibHoro noKpoBa A3ep6aiiA»caHa 


L 

13.M 

'lJt« 


11J00 


15, m 

- 

am 


9,00 

I 

7.00 

CSOO 


■wo 

— 

400 

— 

3.0Q 


2.00 


400 


0.00 


Phc. 5 . Uii(|)p<)Baa KapTa pacnpe/jejieHHH 
HH/JHBH/iyaJlbHblX KOHTypOB 


paCTHTeJlbHOCTH Ha TeppHTOpHH 


A3ep6aiiA5KaHa 


3^ecb - X - cpearora apH(j)MeTHHecKaji, - 5-cpe/jHeKBaAparaHecKoe OTKjioHeHHe, - 

Kas - K03(|)(|)JmHeHT aCHMMeTpHH, m-KOJIHHeCTBO BH£OB, m/n- K03(j)(J)HI^HeHT 
HeypaBHOBemeHHOCTH, E- cyMMa Xi; Cv -K03(J)(J)Hi^HeHT BapnaijHH, 

Qs- KOJinnecTBO cemeHTOB reorpa(})HHecKoro coce^CTBa. 


Phc. 7 . l],H^poBafl KapTa pacnpe/jejieHHsi 
KOT^^HqneHTa Bapnaium (Cv) apeajiOB 
paCTHTeJlbHOCTH Ha TeppHTOpHH 
A3ep6aiia»caHa 


Q* 

L 

— *4 


Tpa^HK 2.0opMa B3aHMOCBH3H 
noKa3aTejieii «n» h «m» /jjih apeajiOB 
paCTHTeJlbHOCTH Ha TeppHTOpHH 
A3ep6aiiA2KaHa 


Phc. 3 . U'H^poBasi KapTa 
pacnpe^ejieHHH K03(|)(|)iimieiiia 
(Kas) aCHMMeTpHH 
apeajiOB pacTHTejibHoro noKpoBa 
Ha TeppHTOpHH A3ep6aH/j5KaHa 


No 

x y 


to 


Kas 

n m 


m/n £ 


Cv Qs 


kvl 

212,83 

562,05 

193,39 

219,37 

0,00 

2 

2 

1,00 

386,8 

1,13 

3 

kv2 

237,70 

562,05 

159,61 

291,77 

2,23 

5 

5 

1,00 

798,0 

1,83 

10 

kv3 

259,08 

558,70 

211,81 

195,84 

0,02 

4 

4 

1,00 

847,2 

0,92 

21 

kv4 

280,60 

563,73 

1430,39 

3288,67 

2,45 

6 

5 

0,83 

8582,3 

2,30 

7 

kv5 

498,97 

565,27 

27,70 

23,62 

0,00 

2 

2 

1,00 

55,4 

0,85 

7 

Kv201 

651,12 

322,03 

77,75 

100,07 

1,85 

14 

6 

0,43 

1088,5 

1,29 

9 

Kv202 

675,99 

323,58 

106,42 

160,45 

1,99 

5 

5 

1,00 

532,1 

1,51 

2 

Kv203 

700,73 

323,58 

277,50 

0,00 

0,00 

1 

1 

1,00 

277,5 

0,00 

1 

Kv204 

723,92 

323,58 

71,49 

55,41 

0,01 

4 

3 

0,75 

286,0 

0,78 

6 

Kv205 

194,67 

298,84 

104,98 

133,45 

1,28 

9 

8 

0,89 

944,8 

1,27 

6 

Kv387 

451,05 

60,37 

115,26 

98,59 

1,32 

7 

6 

0,86 

806,8 

0,86 

14 

Kv388 

475,78 

62,05 

141,00 

0,00 

0,00 

1 

1 

1,00 

141,0 

0,00 

1 

Kv389 

503,87 

62,05 

151,99 

169,41 

1,94 

4 

3 

0,75 

608,0 

1,11 

8 

Kv390 

520,49 

62,05 

154,02 

209,09 

1,74 

7 

5 

0,71 

1078,1 

1,36 

5 

Kv391 

545,22 

62,05 

91,43 

65,13 

2,12 

5 

5 

1,00 

457,2 

0,71 
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CocTaBjieHHbie xapTbi 6 bijih ncnojib30Ba- 
hbi npH Mo^ejinpoBaHHH /pi(])c[)epeHijHaipiH 
npnpO^HO-TeppHTOpHaJIBHBIX KOMIIJieKCOB c 
i^ejibio noncKa Be/jymux (J)aKTOpOB £H(])(j)e- 
peHu,nau,HH cpe/pi npocTpaHCTBeHHbix noxa- 
3arejieH /jpyrux KOMnoHeHTOB npnpo/jbi. 

JlHTepaTypa: 

1. MaTeMaTHHecKne mcto^bi b reorpa- 
(])HH. (XOJI. aBTOpOB. IO.P. ApXHnOB, H.H. 
Ejia^cxo, C.B.rpnropbeB, X.H.3a6oTHH, 
A.M.Tpo^HMOB, P.E Xy3eeB), H3flaTejibCTBO 


Ka3aHCxoro YHHBepCHTeTa. r.Ka3aHt, 1976, 
352. c. 

2. Ha6neB A. A. - KoMm>K>TepHaa reorpa- 
{j)na: Teopna h MeTO/jojiormi //B c6.-«GLOBAL 
PROBLEMS OF THE STATE REPRODUC- 
TION AND USE NATURAL RESOURCES 
OF THE PLANET EARTH: -Materials digest 
of the XXVIII international Scientific and prac- 
tical Conference and the II stage of Champion- 
ships in Research analytics in biological, veteri- 
nary and agricultural sciences, Earth sciences 
(London, July 13-18,2012), p .40-42. 

3. Nabiyev A. A., AnneBa H.A., 


AdmnoBa A.P., - Co3£aime reouH(J)op- 
MaijnoHHOH xapTbi no oxpaHe npnpo^ti 
A3ep6an^5KaHCKOH Pecnyfijiuxu// In The 
Book “ECONOMIC AND LEGAL MAN- 
AGEMENT PROCEDURES OF OVER- 
COMING THE SOCIAAL CRISIS”:-Ma- 
terials digest of the XXVII international 
Scientific and practical Conference and 
the II stage of Championship in Research 
Analytics in economic sciences and man- 
agement, juridical sciences (London, June 
28-July 06,2012), page 207-209.28-July 
06,2012), p. 207-209. 
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XO.K 504.062.2 

LJHOPOBME KAPTBI KOPPEJl^I^HOHHOH B3AHMOCBa3H 
PACTHTEJlbHOrO nOKPOBA C ^PYrHMH KOMnOHEHTAMH 
JTAH/TTTTAOTA Li;EJlEH PAI^HOHAJIBHOrO 
nPHP0^0njIE30BAHH5I (HA nPHMEPE TEPPHTOPHH MAJIOrO 
KABKA3A B nPE^EJIAX A3EPBAH/(}KAHA) 

B cmambe usjiocuceHbi pe3yjibmamu Haynnoao uccnedoeamm esauMocensu npocmpaHcmeemou Koppem- 
ijuu cmpyKmypnbix noxasameaeu pacmumenbuoao noKpoea c dpyauMU KOMnoHewncmu Jiandiuacpma. Pe3yjib- 
mambi npedcmaeaeubi e eude qufipoeou KoppejmquoHHOu Kapmu c noMoiqbfo Komopux 603mochcho pemumb 
eonpocu noucKa eedyipux fianmopoe dim nacmnoao jmsuKo-aeoapajnmecKoao pauoHupoeamm. Ha meppu- 
mopuu A3ep6aiidc>fcaHa . 

KjnoneBbie cjiOBa: K03(j)(})HHHeHT KOppejumnn, CTpyKTypa pacTHTejiBHoro noKpOBa, KoatfxjmipieHT 
aCHMMeTpHH, K03(J)4)HHHeHT BapHaiJHH, B3aHMOCBH3B KOMIIOHeHTOB JiaH^Hia^Ta 

This scientific research describe methods of digital map composition about interrelation between 
component of geosystem. On the last stage given digital correlation maps between vegetation and other 
components of geosystem (landscapes). With aims of search main factors of nature, for decision of questions 
in the physical -geographical regions on the territory of the Azerbaijan Republic 

Keywords: coefficient of correlation , structure of plant cover, coefficient of variation , interrelation of 
landscape components. 

Ta6jiHua 1 

MaTpHua K03(J)(J)imHeHT0B KoppejiHUHH pacTHTejibHoro noKposa c apyrHMH 
KOMnoHeHTaMH Jiaiiima(|)ia Ha npHMepe TeppHTopnH Majioro KaBKa3a b npeaejiax 

A3ep6aiiA»caHa 


K E 

X 

y 

C 

C 

C 

C pe^iHOH 

C 

C 




reoMop^o.io 

no^Een 

noKpBiTne 

ceiH 

reoaonrue 

aaicuia^THO 




niTi e CKETM 

HEDI 

M 


CKHM 

H 




crpoemieM 

not^iOE 

qersepTTDT 


cipoemieM opramisoEaH 





0 11 

Htie 



HOCTH 






OTjlOjKPHIT 




Lb 1 

2 : 5 

137 : 5 

0 : 81 

0 

H 

0 : S1 

0 : 94 

0 : 97 

0 : 93 

KB 2 

7 : 5 

137 : 5 

0 : 9S 

0 : 97 

0 : 98 

0 : 99 

1 

0 : 9S 

KB 3 

12 : 5 

137 : 5 

0 : 99 

0 : 98 

0 : 99 

1 

1 

0 : 95 

KB 4 

2 : 5 

132 : 5 

0 : 8 

0 

0 : 96 

0 : 84 

0 : 98 

0 : 9S 

KB 5 

7 : 5 

1 32 = 5 

0 : 99 

0 : 99 

1 

0 : 97 

1 

0 : 97 

KB 6 

12,5 

132 : 5 

1 

0 : 99 

1 

0 : 95 

0 : 99 

0 : 99 

KB 7 

17 : 5 

132 : 5 

0 : 99 

0 : 96 

0 : 98 

1 

0 : 85 

0 : 99 

KB 8 

22 : 5 

1 32 = 5 

0 : 9S 

0 : 97 

0 : 99 

0 : 29 

0 : 99 

-0J.2 

KB 9 

27 : 5 

132 : 5 

0 : 87 

0 

0 : 97 

0 : 99 

0 : S8 

0 : S9 

KB 10 

7 : 5 

127 : 5 

0 : 93 

0 : 99 

0 : 9 

0 : 99 

0 : 94 

-0" = 1 3 

KB 100 

52 : 50 

87 : 50 

1 : 00 

0 : 99 

L00 

0 : 97 

L00 

L00 

KB 101 

57 : 50 

87 : 50 

0 : 99 

0 : 99 

0 : 99 

0 : 97 

L00 

L00 

KB 102 

62 : 5Q 

87 : 50 

LOO 

0 : 99 

L00 

0 : 95 

0 : 99 

G : 99 

KB 103 

67 : 50 

87 : 50 

L00 

0 : 93 

L00 

0 : 9S 

L00 

L00 

KB 104 

72 : 50 

87 : 50 

0 : 97 

0 : 99 

0 : 98 

0 : 92 

0 : 9S 

0 : 74 

KB 105 

77 : 50 

87 : 50 

0 : 66 

0 : 84 

L00 

0 : 99 

L00 

L00 

kb 270 

77 : 50 

17 : 50 

L00 

0 : 98 

L00 

0 : 97 

0 : 97 

G : 9S 

KB 271 

82 = 50 

17 : 50 

0 : 99 

L00 

L00 

0 : 99 

0 : 9S 

0 : 99 

kb 273 

S7 : 5Q 

17 : 50 

L00 

0 : 43 

0 : 92 

0 : 94 

L00 

L00 

KB 274 

67 : 50 

12 : 50 

0 : 99 

0 : 94 

0 : 99 

0 : 98 

0 : 95 

0 : 99 

kb 275 

72 : 50 

12 : 50 

0 : 9S 

0 : 97 

0 : 97 

0 : 96 

0 : 97 

0 : 92 


Ha 6 neB A. A., ct. 
npenoaaBarejiB 
AK6ep3afle M.C., CTyaeHT 
3aMaHjiBi Jl.E., CTyaeHT 
Ca(J)apajineBa H.A., CTyaeHT 
BejineBa Jl.P., CTyaeHT 
EanpaMOBa CTyaeHT 

AcnaHOBa M.M., CTyzjeirr 
Baxa63aae C. A., CTyaeHT 
CaMa^Jin H.A., CTyaeHT 
MaMeaoBa Y.H., CTyaeHT 

EaKHHCKHH 
roeynapCTBeHHBin 
YHHBepCHTeT, A3ep6an^»caH 

Y HaCTHHKH KOHCj)epCHUHH, 

HannoHajitHoro nepBeHCTBa no 
HaynHon aHajiHTHKe, 

OTKptiToro EBponeiicKO- 
A3naTCKoro nepBeHCTBa no 
HaynHon aHajiHTHKe 

H ccjie^OBaHne B3aHMOCBH3H npocTpaH- 
CTBeHHoro CTpoeHna pacTHTejibHoro 
noKpOBa c apyrHMH KOMnoHeHTaMH jiaHa- 
mac[)Ta HMeeT dojiBinoe 3HaneHHe npn nna- 
HHpOBaHHH TeppHTOpHH C U,eJIBK) cejiBCKoro 
xo3flHCTBa , npn njiaHHpOBaHHH TypHCTHne- 
CKoro xo35iHCTBa, npn njiaHHpOBaHne npHpo- 
/JOOXpaHHBIX MepOnpH^THH HJIH npH re03K0- 
JIOrHHeCKOM paHOHHpOBaHHH TeppHTOpHH. 

MO^ejiHpoBaHHa B3aHMOCBJi3H pae- 

THTeJIBHOTO noKpOBa c OCTaJIBHBIMH KOMno- 
HeHTaMH jiaH^ma(j)Ta 6 bijih HcnojiB30BaHBi 
KpynHOMacmTadHBie KapTBi (M. 1:200 000) 
nouBeHHoro noKpOBa (h 3 c|)OHaa HHCTHTyTa 
IIOHBOBe^eHHfl H ArpOXHMHH), KapTa paCTH- 
TeJIBHOCTH (H3 (flOH^a HHCTHTyTa EOTaHHKH), 
reoMOp(j)OJiorHHecKafl KapTa (h 3 (jxmaa HH- 
CTHTyTa reorpa(j)HH), reojiorHHecKaa KapTa (h 3 
HHCTHTyTa reojiorHH), KapTa neTBepTHHHBix 
OTjio>KeHHH (hx YnpaBjieHHa reojiorHH), KapTa 
THAporpa(J)HH (hx (j)OHfla EaKHHCKoro roeyaap- 
CTBeHHoro YHHBepCHTeTa), jiaHama(J)THa^ Kap- 
Ta (h 3 (f)OHaa reorpa(J)HHecKoro (JiaKyjiBTeTa 
ErY) h ap. Bee KapTBi 6 bijih BeKTOpH30BaHBi c 
reoHH(j)opMaHHOHHOH CHCTeMOH MAPINF07 
.Ha ocHOBe 3 thx BeKTOpHBix KapT onpeaejieHBi 
reoMeTpnnecKHe noKa3aTejiH jihhchhbix, koh- 
TypHBix h TonenHBix reoodBeKTOB. ^ajiee Bee 
HH(J)pOBBie aaHHBie 6 bijih 3arpy5KeHBi b 6a3y 
aaHHBix nporpaMMBi SURFER 8 nocne nero 
cocTaBjieHBi ip«J)poBBie KoppejiauHOHHBie Kap- 
TBi Me^cay noKa3arejiHMH npocTpaHCTBeHHoro 
CTpoeHHa pacTHTejiBHoro noKpOBa h apyrHMH 
KOMnoHeHTaMH reocHCTeM (jiaHama^Ta). 3 th 
K apTBi COCTaBJieHBI (})OpMyjIOH K03(j)(j)HaH- 
eHTa napHOH KoppemmHH cneayiomHM 06 - 
pa30M: 


1 .K03(J)(J)HH,HeHT napHOH KOppeJHIHHH 

±{xi-x\Yi-f) 

73 _ id 

sas r 

rae Xi h Yi- ncxoaHBie aaHHBie aayx 
KOMnoHeHTOB reocHCTeM (reoodbeKTOB), 5x 


h 5y - 3HaneHHH cpeaHeKBaapaTHnecKoro 
OTKjiOHeHHa noKa3aTejieii komhohchtob reo- 
CHCTeM. 

HO BBIHHCJieHHBIM KOppeJHIHHOHHBIM nO- 
Ka3aTeJIHM B3aHMOCBJI3H (Rxy) KOMnoHeHTOB 
reocHCTeM eocTaBjieHa TadjiHija 1. 
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Pud. JJ,H(|)pOBaH KapTa KOppeJIHUHOHHOH 
B3aHMOCBH3H KOJIHHeCTBeHHbIX 
noKa3aTejieii npocTpaHCTBemioro 
CTpoeHHH pacTHTejibHoro noicpoBa c 
CTpoeHHeM peHHoii ceTH Majioro KaBKa3a 
b npe^ejiax A3ep6aiLj5KaHa 




Phc. 4. U,H(|)poBaa KapTa KoppejimjHOH- 
HOH B3aHMOCBH3H KOJIHHeCTBeHHbIX nO- 
Ka3aTejieii npocTpaHCTBeHHoro CTpoeHHH 
pacTHTejibHoro noKpoBa c reoMop^ojio- 
ranecKHM CTpoemieM Majioro KaBKa3a b 
npe^ejiax A3ep6aiiA»caHa 


PHC.3.IJ,H$pOBaH KapTa KOppeJIHUHOHHOH 
B3aHMOCBH3H KOJIHHeCTBeHHbIX 
noKa3aTejieii npocTpaHCTBemioro 
CTpoeHHH pacTHTejibHoro noKpoBa c 
CTpoeHHeM nOKpbITHH HeTBepTHHHbIX 
OTjio^ceHHH ^yH^aMeHTa 
Majioro KaBKa3a b npe^ejiax 
A3ep6aifij5KaHa 



Phc 2. U,H(|)poBaH KapTa KoppejinuHOHHOH 

B3aHMOCBH3H KOJIHHeCTBeHHbIX 
noKa3aTejieii npocTpaHCTBeHHoro 
CTpoeHHH pacTHTejibHoro noKpoBa c 
CTpoeHHeM reojiorHHecKoro ^yH^aMeHTa 
Majioro KaBKa3a b npe/jejiax 
A3ep6aiia»caHa 



1 u in (ertulnrhf tilipreiitd and »irr priced I 
My Ehc’&rum proven the impaiifljility 

QwhfO by you are tf uiy WrtiWJMi!! 

V. I dare lay thin a not qurtc narmii ■ 


Pierre de Fermat 


IMl sL^'iw - Y 'jif-Kinr 


5dffK« - 1 1 ■> ! I E-duciEkifl 



Phc. 5. EJn^poBaa KapTa 

KOppeJIHUHOHHOH B3aHMOCBH3H 
KOJiHHecTBeHHbix noKa3aTejieii 
npocTpaHCTBeHHoro CTpoeHHH 
pacTHTejibHoro noKposa c CTpoeHHeM 
noHBeHHoro noKpoBa Majioro KaBKa3a b 
npe^ejiax A3ep6aifr/Kaiia 



Phc. 6 . U,H^poBaH KapTa 

KOppeJIHUHOHHOH B3aHMOCBH3H 
KOJiHHecTBeHHbix noKa3aTejieii 
npocTpaHCTBeHHoro CTpoeHHH 
pacTHTejibHoro noKposa c noKa3aTejiHMH 
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CURRENT TRENDS OF TEMPERATURE VARIATIONS IN THE 
TERRITORY OF KAZAKHSTAN 

Using linear and polynomial approximation methods and Fourier analysis, time series of temperature 
at stations of Kazakhstan were analyzed. It was demonstrated that in the last decade, to the south of the 
fiftieth latitude atmospheric temperatures increase had stopped, and to the north, temperature began to 
drop. Decrease did not begin at the same time and it manifests in different ways. 
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Open European and 
Asian research analytics 
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I n recent years the problem of climate 
change has become one of the most press- 
ing environmental problems discussed in the 
scientific world. In recent years, understand- 
ing of potential environmental and social 
impacts of global warming that have already 
been observed and is expected in future has 
markedly increased all over the world. 

The problem of climate change on the 
territory of Kazakhstan has been explored by 
many researchers [1-3, etc.]. 

In [1] it was demonstrated that the warm- 
ing, or rather, the process of climatic changes 
in temperature itself occurs in the territory of 
Kazakhstan not at the same time. Based on 
simultaneity of temperature changes the en- 
tire territory of Kazakhstan was divided into 
four zones, in each of which such change in 
temperature occurred in the last century in 
the same way (Fig. 1). 

An explanation of the observed fact has 
also been given there. The temperature fol- 
lows seminal changes in circulation. Since 
the territory of the Republic is vast, the prev- 
alence of any type of circulation results in 
different consequences in remote areas of the 
territory. Thus, for example, the prevalence 
of C-type circulation according to [4] leads to 
a decrease in temperature below climatic in 
the Western Kazakhstan and above climatic 
in the Northern Kazakhstan. This is clearly 
demonstrated in [5]. 

There, in [1], it was also demonstrated for 
the first time that in the last decade of the past 
century temperature growth had stopped in 
the North-East of the country (Fig. 1, Pavlo- 
dar and Panfilov (Zharkent) stations). There- 
fore it was seen important to find out how 
temperature and precipitation have changed 
in the last 15-20 years. To do this, we used the 
time series of temperature and precipitation at 
the main (benchmark) stations for the period 



Fig.l. Results of territorial zoning of Kazakhstan based on the nature of temperature 
changes in the XXth century. 



Fig 2. Time variation of air temperature at Almaty MS (°C) 
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Fig.3. Time variation of air temperature at Paviodar Meteorological Station 
(Indications according to Figure 2) 
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Balkhash Meteorological Station 
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Fig.4 Time variation of air temperature at Balkhash Meteorological Station 
(Indications according to Figure 2) 


through the year 2012. Time series were ap- 
proximated by a straight line, a sixth degree 
polynomial, and were also subject to Fourier 
analysis (frequency analysis) to detect long- 
period harmonic curves and their plotting us- 
ing the scenarios for the next decades. 

Figure 1 and Figure 2-6 demonstrate ap- 
proximation results of temperature time se- 
ries at some stations as a straight line and a 
sixth degree polynomial. 

You can see that the linear trend at all 
stations is positive, despite the addition of 
data to the time series for the last decades. 
This is understandable. Linear trend is a very 
conservative value, by its definition, [6,7]; 
only when temperature drops by an amount 
of warming which occurred, the trend will 

io 


become zero, and after that a further drop of 
temperature will be negative. Because warm- 
ing has lasted for more than half a century 
with different intensity, it will change its sign 
in half a century only, if fall of temperature 
indeed takes place. In the meantime, decrease 
in the trend will take place within a computa- 
tion error; the accuracy of this decrease for 
the above reason will not be confirmed any 
time soon. 

The advantage of polynomial approxima- 
tion method is its high sensitivity to changes 
in dispersion and local mean along the time 
series [6,7, etc.]. As a result, based on poly- 
nomial approximation data, it is possible to 
determine cyclical fluctuations of varying 
duration in the time series in a rather reliable 


way. In our case, the way we used a polyno- 
mial approximation, identifies a Bruckner 
cycle and cycles that are close to it. In [1] it 
was based on these cycles identified in the 
temperature ranges, that territorial zoning of 
Kazakhstan had been performed. 

The disadvantage of polynomial ap- 
proximation method is also its advantage 
which is high sensitivity to local changes 
in the mean and variance. Fortunately, this 
disadvantage only appears on the ends of 
the time series [6,7, etc.]. We are of course 
interested in the end of series, i.e., reaction 
to changes of the end time. For example, 
Figure 1 shows that in Paviodar in the late 
twentieth century, there had been a fall of 
temperature, recorded over a significant 
segment of time, and in Panfilov - over 
a short segment of time, that is, warming 
in Paviodar is more reliable than that in 
Panfilov. In Uralsk, over a short time inter- 
val approximating line demonstrates sig- 
nificant warming. There has been a rise in 
temperature in Turkestan as well, but over 
a significant time interval. Consequently, 
the trend noted in Turkestan, is more reli- 
able than that in Uralsk. Indeed, after the 
temperature time series lengthened by one 
and a half decades, approximating curve in 
Uralsk indicates fall of temperature (Fig. 
4). At the same time, in Paviodar, Panfilov 
(Zharkent) and Turkestan lengthening of 
temperature series did not result in chang- 
ing the sign of the trend. 

Thus, the situation is that for the purpose 
of timely decision-making on adaptation to cli- 
mate change we must record the changes taking 
place as early as possible, and on the other hand, 
a linear interpolation method is not suitable for 
this, because it is very conservative. Polynomial 
interpolation method is unreliable because of its 
high sensitivity to changes in approximated val- 
ues on the end of a time series and is overly sen- 
sitive to the inter-annual and other short-period 
fluctuations of the studied parameter, which is 
not a predictor of climate changes and requires 
a fairly long-term observation of the approxi- 
mating line, to avoid errors in estimates. 

Harmonics contained in the time series of 
the studied parameter, being temperature in 
this case, and identified using Fourier analy- 
sis are more trustworthy. This confidence is 
based on the following assumptions. Each 
harmonic discovered and identified in the 
original series is the result of impact of some 
factor that is known or is not fully known to 
us. The presence of harmonic indicates not 
only that there is such a factor, but also char- 
acterizes the intensity of effect (harmonic 




amplitude), and its frequency. There is every 
reason to expect that the influencing factor 
will continue in the future, and its effect will 
be the same as in previous years. The bases 
for these arguments (hypotheses) are the es- 
tablished facts of presence of diurnal and an- 
nual course harmonics in temperature series 
and simplicity of explanation thereof. As for 
harmonics with longer cycles, even though 
their source is not completely clear, the as- 
sumption that they are also affected by a spe- 
cific source (or sources), which will continue 
in the future, also applies to them. Thus, har- 
monics have a certain physical interpretation 
and prognostic significance. 

In this research we do not use spectral anal- 
ysis. The advantage of Fourier analysis versus 
spectral analysis is that the detected harmonic 
is synchronized with the analyzed time series 
based on time, while spectral analysis only es- 
tablishes the existence of a harmonic [7,8, etc.]. 
Therefore we will perform Fourier analysis of 
temperature series for some stations. We are 
going to use a modification of Fourier analysis, 
improved by A.V. Babkin, allowing not only 
identify but also add up the most significant 
ones in view of the trend [9, etc.]. 

Fig.7-10 demonstrates the results of Fou- 
rier analysis of temperature time series for 
some of the most prominent stations. 

In Pavlodar, there are age-old harmonic 
(93 years), and 38 and 23 years-old harmon- 
ics. 38 and 23 years-old harmonics are sum- 
marized with the age-old (Fig. 7). It can be 
seen that 93+38 harmonics and 93+23 38 
harmonics are in a phase of recession and the 
drop in temperature will continue for a long 
time, for a few decades. 

Not at all of the stations the age-old har- 
monic is so well identified as in Pavlodar, 
but age-long or longer harmonics are present 
everywhere; we see harmonics of two hun- 
dred years or more as a situation, where the 
length of series and its structure are such that 
an age-old harmonic is distorted in favor of 
its best position through its extension. 

In Uralsk, there are 38 and 23 years old 
harmonics present, which were separately 
added up with 203 years old harmonic. De- 
crease in amplitudes of 38 and 23 years old 
harmonics had just started. In the past cen- 
tury, it was not there yet (Fig. 8). It is evident 
that the two harmonics are in the process of 
amplitude decrease and in the coming years, 
temperature fall will continue. 

In Kyzyl-Orda, Shymkent, Turkestan and 
Balkhash (Fig. 9), Panfilov (Zharkent) (Fig. 
10) temperature drop has not started yet, but 
temperature rise had stopped. 
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Fig.5 Time variation of air temperature at Panfilov (Zharkent) Meteorological Station 
(Indications according to Figure 2) 
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Fig.6 Fourier analysis of temperature time-series at Pavlodar MS. 

Fourier analysis: Uralsk, T, year 
(superposition of harmonics) 
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Fig.7 Fourier analysis of temperature time-series at Uralsk MS. 
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Fourier analysis: Balkhash, T, year 
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Fig.8 Fourier analysis of temperature time-series at Balkhash MS. 
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Fig.9 Fourier analysis of temperature time-series at Panfilov (Zharkent) MS. 
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tained by us now on the analysis of current 
trends of temperature change indicates that 
such changes take place in good agreement 
with regional characteristics noted in [1] and 
Buckner cycles stages in them. 

Kazakhstan. 

In general, throughout the area, the 
most noticeable drop in temperature takes 
place in the North-East of the Republic 
(Pavlodar, Semipalatinsk, Astana, etc.). 
The temperature drop is also observable 
in the North-West of the Republic (Uralsk, 
etc.). To the south of the fiftieth latitude the 
cooling has hardly started, but raise in tem- 
perature had stopped. 

From [5,10,11, etc.], and others we know 
that macro-processes to the north and to the 
south of the fiftieth latitude differ significantly. 
As stated above, they differ over the western 
and the northern regions of the Republic. 

Therefore, climatic changes of temperature 
throughout the territory of Kazakhstan are due 
to changes in planetary circulation. 

Despite the above-mentioned lack of 
polynomial approximation, it must be ad- 
mitted that this method in [1] has helped to 
identify Bruckner cycles in the temperature 
time series, and based on that to implement 
territorial zoning of the Republic. This was 
made possible because polynomial ap- 
proximation method, with the exclusion 
of the series end, essentially performs the 
addition of the most significant harmonics, 
including trend. 

The advantage of A.V. Babkin’s method 
has the advantage over polynomial approxima- 
tion method only on the end of the time series, 
and also that, unlike polynomial approximation 
method, it comprises physical interpretation. 
Comparison of the results obtained by us now 
on the analysis of current trends of temperature 
change indicates that such changes take place 
in good agreement with regional characteristics 
noted in [1] and Buckner cycles stages in them. 
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MO/JEJIH H METOAbI PEIHEHHa 3A£AH OXPAHbl 
ATMOCOEPbl, TH^POCOEPbl H TTOTTCTEfJTATOTTTEH nOBEPXHOCTH 

B cmambe npednacaromcn aemopcKue Modem dm onucamm npoifeccoe u pacnpocmpauenuH aumponoeeunux 
npuMeceu e pasmnubix cpedax (e amMoccpepe, zudpocfepe u Ha nodcmujiawipeu noeepxuocmu). Bee Modem 
npoium anpodaijuio Ha peanbHbix o6r>eKmax. 

KjnoneBbie cjioea: MoaenB, aTMoecjiepa, rHapoc(j)epa, noacrajiaioiaaa noBepxHOCTB, nepeHOC, Typdyjienraaa 
amj)(j)y3Ha, npHMecB. 

In article authors models for the description of processes and distribution of anthropogenous impurity to 
various environments (in atmosphere, hydrosphere and on a layer surface) are offered. All models have passed 
approbation on real objects. 

Keywords: model, atmosphere, hydrosphere, layer surface, transference, turbulent diffusion, impurity. 


P aunoHajiBHoe npHpoaonojn> 30 BaHHe CBa- 
3 aHO co CTparerneH BBDKHBaHHa nejiOBene- 
CTBa h C03flaHneM HayuHBix ochob peryjiHpo- 
BaHHa KanecTBa OKpyacaioiaeii epeati c uejiBio 
odeeneneHiia 3 KOJiorHnecKoii 6 e 3 onacHOCTH. 
B paMKax yKa 3 aHHoii npodneMBi aKiyajiBHoii 
3 aaaneii aBJiaeTca nocTpoeHHe pernoHajiBHBix 
Moaejieh ana onneaHHa 3 aKOHOMepHOCTeii B 03 - 
HHKHOBeHHa H pa 3 BHTHa OnaCHBIX npHpO^HBIX 
h TexHonpnpo^HBix npoueccoB b aTMoe^epe, 
raapoc(j)epe h nouBe c uejiBio npHHaraa npea- 
ynpe^HTejiBHBix Mep no CHHaceHHio BjmaHHa 
KaTaCTpO(|)HHeCKHX nOCJie^CTBHH. 

HeodxO^HMO OTMeTHTB, HTO BH^ X 03 «H- 
CTBeHHon aeaTejiBHoera h ee penradejiB- 
hoctb cymecTBeHHO 3 aBucaT ot pernoHajiB- 
Horo KJIHMaTa. npH 3 TOM Ba^CHO 3 HaTB He 
TOJIBKO ^JlHHHOBOJIHOBBie KJIHMaTHHeCKHe 
XapaKTepHCTHKH, HO H KpaTKOCpOHHBie KJIH- 
MaTHnecKHe 3 KCTpeMyMBi. CyiaecTByioiaaa 
ceTB HadjiiofleHHH ana 3 KcnepHMeHTajiB- 
Horo H 3 yneHHa paenpeaeneHHa npHMeceii 
cjiHmKOM peaxa hjih Boodiae OTcyTCTByeT, 
ocodeHHo b ycjiOBHJix chjibho nepeceneH- 
HOH MeCTHOCTH, HanpHMep, Ha a TOpHBIMH 
paiiOHaMH h KpynHBiMH BoaoeMaMH. Oahhm 
H 3 nepeneKTHBHBIX MCTOaOB HCCJieaOBaHHil 
aBJiaeTca MareMaranecKoe MoaennpOBaHHe 
ana 3 KcnepHMeHTHpOBaHH 3 i, npOBepKH rnno- 
Te 3 h nporH 03 a. 

npH MoaejiHpoBaHHH nepeHoca 3 arpa 3 - 
Haioianx BeraecTB b HacToaiaee BpeMa hc- 
nOJIB 3 yiOTCa pa 3 JIHHHBie MeTOabE 3 MnHpHKO- 

CTaTHCTHnecKHH noaxoa; CTaH^apTHBie (ro- 

CTHpOBaHHBie) MeTO^nKH; rayeeoBCKaa mo- 
aejiB c[)aKejia; Moaenn, ocHOBaHHBie Ha aHa- 
jinrane ckhx h HHCJieHHBix pemeHHax ypaB- 
HeHHH nepeHoca h TypdyjieHraoii aH(j)(j)y 3 HH 
npHMeceii. 3 MnHpHK 0 -CTaracranecKHe Me- 
Toabi aaiOT jinmB aHarHOCTHKy ana pahoHa 
OTdopa npo 6 Ha aaHHBiii 0 Tpe 30 K BpeMeHH. 
CymecTBeHHBiM HeaocTancoM aHajiHTHne- 
CKHX MeTO^OB aBJiaeTCa TO, HTO OHH npHMe- 
HHMBI TOJIBKO OpOTpatjlHHeCKH H TepMH- 
neCKH OaHOpOaHOH MeCTHOCTH. B 03 HHKai 0 T 


npodjieMBi H 3 - 3 a He 3 aMKHyTOCTH nojiyoMnn- 
pHnecKHx ypaBHeHHH, onHCBiBaiomHx nepe- 
HOC h TypdyjieHTHyio aH(})(])y 3 Hio npHMeceii. 
OCHOBHOH TpyUHOCTBK) npH MoaennpOBa- 
HHH HBJIHeTCH HeodxOaHMOCTB COBMeCTHOTO 
pemeHHa ypaBHeHHH rnapOTepMoaHHaMHKH 
h ypaBHeHHH nepeHoca h TpaHC(J)opMaaHH 
npHMeceii b amoetjjepe. Otmcthm Taicace, 
hto paeneTBi, npOBoanMBie no HMeiomHM- 
ea b HacTonmee BpeMH Moaeji^M, aaiOT, KaK 
npaBHjio, jmmB adcojnoTHBie KOHaeHTpaaHH 
3 arpn 3 HmomHx HHrpeaneHTOB ann BBidpaH- 
hbix no KaKHM-TO coodpa^ceHH^M MeTeopo- 

JIOTHHe CKHX yCJIOBHH. O^HaKO BO MHOTHX 
3 aaanax npaKTHKH HHTepee npeacTaBjiaiOT 
30 hbi onacHBix KOHaeHTpaaHH HHrpeaueH- 
TOB C TOHKH 3 peHHH He TOJIBKO npeBBIHieHHH 
ycTaHOBjieHHBix ana hhx HOpM (HanpHMep, 
npeaejiBHO aonycTHMBix KOHaeHTpaaHii), ho 

h aojiroBpeMeHHOCTH B 03 aeiiCTBHa Ha epeay. 

HMeHHO npOaOJHKHTeJIBHOCTB B 03 aeilCTBHa 
3 arpa 3 HaiomHx HHrpeaneHTOB co 3 aaeT pe- 
ajiBHyio yrp 03 y Handojiee ya 3 BHMBiM o 6 bck- 
TaM, cnoeodcTByeT B 03 HHKH 0 BeHHK> KyMyjia- 
THBHOTO KOTOpBIH M 05 KeT npHBeCTH 

K OTCpOHeHHBIM HeraTHBHBIM nOCJieaCTBHUM 
h HeodpaTHMBiM OTKjiOHeHHaM ot npHpoa- 
hoto paBHOBecna. no 3 TOMy npeacTaBjiaiOT 
onpeaeJieHHBiii HHTepee MaTeMaTHnecKHe 
MoaejiH, cnocodHBie bbmbhtb 30 hbi phcko- 
BaHHBix B 03 aeiiCTBHii Ha npHpoaHyio epeay c 
yneTOM Bcex KjiHMaTHnecKHx oeodeHHOCTeii 
H 3 ynaeMoro pernoHa. 

B aaHHoii padoTe aBTOpBi npeaJiaraiOT 
paa pa 3 padoTaHHBix hmh aHarao crane ckhx 
h nporao crane ckhx MeToaoB h Moaejieii ana 
onneaHHa npocTpaHCTBeHHO-BpeMeHHBix 
paenpeaeneHHH ecTecTBeHHBix h anrpono- 
reHHBix npHMeceii e yneTOM Bepoaraoeraoii 
CTpyKTypBI Me 30 - H MHKpOKJIHMaTHneCKHX 
ycjiOBHii, onpeaenaeMBix eocToaHHeM chctc- 
mbi amoc(j)epa - rnapoe^epa - aeaTejiBHBiii 
ejioii eymn [ 1 ]. ^aauM hx Kparayio xapaK- 
TepHCTHKy. 

1) IIporHOCTHHecKaH Moaejib nepe- 


Hoca n TpaHC^opMaonn ra 30 Bbix n aapo- 
30 JibHbix npHMeceii c yneTOM xHMnnecKnx 
peaKunn b aTMoe^epe. OeodeHHOCTBio 
H 3 ynaeMBix npoaeeeoB aBjiaiOTca dojiBinne 
pa 3 JiHnna b xapaKTepHBix BpeMeHax (Jjoto- 
xHMHne ckhx peaKanii, npoaeeeoB nepeHoca 
XHMHHe CKHX BemeCTB H B H 3 MeHHHBOCTH 
MeTeopojioranecKHx nojieii, hto npeaEaB- 
jiaeT BBieoKHe TpedoBaHHa k ycToiinKBoera, 
TOHHOCTH H 3 KOHOMHHHO CTH HCnOJIB 3 yeMBIX 
HHCJieHHBix MeToaoB pemeHHa chctcmbi 
ypaBHeHHH. ^Jia onpeaeneHHa CKOpocTeii 
aBHaceHHa npHMeceii h K 03 (f)(j)HrpieHT 0 B 
TypdyjieHTHoii an(|)(|)y 3 HH b yejiOBHax Tep- 
MHnecKH h oporpa(J)HnecKH HeoaHOpoaHoii 
MecraocTH pemaiOTca eoBMeerao ypaB- 
HeHHa THapOTepMoanHaMHKH h nepeHoca 
npHMeceii. B KanecTBe rHapoanHaMHnecKoii 
ochobbi HcnojiB 3 yeTca HerHapocTaranecKaa 
MoaenB Me 30 MaemTadHoro norpaHHHHoro 
ejioa eacHMaeMoii aTMoe^epBi. B CHCTeMy 
au(J)(J)epeHaHajiBHBix ypaBHeHHH HecTaan- 
OHapHoii TpexMepHoii HejiHHeiiHOH Moaenn 
BKjnonaiOTca : ypaBHeHHa aBHaceHHa, ypaB- 
HeHHe npHTOKa Tenjia, ypaBHeHHe Hepa 3 pBiB- 
hocth, ypaBHeHHe cocToaHHa B 03 ayxa. Kpa- 
eBBie yejiOBHa Ha rpaHHaax 3 aaaiOTca b BHae 
noTOKOB KOJinnecTBa aBHaceHHa (HMnyjiBca), 
Tenjia h MaecBi. Ha rpamiae pa 3 aena aTMoe- 
4 >epa-eyma HcnojiB 3 yeTca yejiOBHe dajiaHca 
Tenjia. ^Jia onneaHHa paenpocTpaHeHHa 
Tenjia b nonBe HcnojiB 3 yeTca ypaBHeHHe Te- 
njionpOBoaHoera. Taxaa MoaenB no 3 BOJiaeT 
onneaTB mHpOKHH Kjiaee Me 30 MaemTadHBix 
aBjieHHii: ropHO-aojiHHHBie anpKyjiaaHH e 
BHemHHM BeTpOM; KaTadaranecKHe BeTpBi; 
oporpa^HnecKHe bojihbi; Me 30 MaemTadHyio 
CTpyKTypy MeTeopojiorHnecKHx ^P 0111,06 ? 
KOHBeKH,HK) , B 03 HHKai 0 H]yK) 3 a CHCT aHTpO- 
noreHHBix (JjaKTOpOB, h T.a. 

2) npomocTHnecKan Moaejib nepe- 
Hoca n TpaHC^opMaunn aHTponoreHHbix 
npHMeceii b BoaoeMax. B KanecTBe raapo- 
aHHaMHnecKoii ochobbi HcnojiB 3 yeTca He- 
THapocTaranecKaa HecTaanoHapHaa Tpex- 
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MepHaa HejiHHenHaji MO£ejn> TH£pOTepMO£H- 
HaMHnecKHx npoi^eccoB CTpaTH(j)H£HpOBaH- 
hbix BO^oeMOB. Mo^ejib npe£Ha3HaneHa £jih 
onncaHHfl nojieH CKOpocTen TenemiH, TeMne- 
paTypti h njiOTHOCTH bo£bi b 03epax, bo£0- 
xpaHHjiHmax ecTecTBeHHoro h HexyceTBeH- 
Horo npOHexo^eHHH. ^H(J)(J)epeHiiHajibHbie 
ypaBHeHHH HecTaipioHapHoii TpexMepHon 
HeJIHHeHHOH MO^eJIH BKJIIOHaiOT ypaBHeHHH 
£BH>xeHHH; ypaBHeHHe 3Hepnoi; ypaBHeHne 
Hepa3pbiBHOCTH; HejiHHeiiHoe ypaBHeHne 
coctohhhh bo£bi, CBfl3biBaiomee ^aBjieHHe, 
TeMnepaTypy, hjiothoctb h cojichoctb. Kpa- 
eBbie ycjiOBHH Ha rpaHHijax 3a£aiOTCH b BH£e 
nOTOKOB KOJIHHeCTBa £BHHCeHHH (HMnyjIBCa), 
Maccbi h Tenjia. Ha TBep£Bix rpaHHijax £jih 
CKOpOCTH £BH5XCHHH 3a£aHO yCJIOBHe «npH- 
jmnaHHH». npH pemeHHH HecTaipiOHapHBix 
3a^an H3-3a OTCyTCTBHH Heo6xO£HMOH HH- 
(jjopMaijHH o rH^pojiorHHecKHx nojinx Ha- 
HaJIbHbie yCJIOBHH 3aMeHHIOTCH HH(j)OpMaLtH- 
en o {j)OHOBbix BejiHHHHax hjih H3 pemeHHH 
eooTBeTCTByiomHx CTai^HOHapHBix 3a£an. 
npe£jiaraeTCH HerH£pocTaraHecxaH MO£ejiB 
c yneTOM C5XHMaeM0CTH bo£bi h Bcex cocTaB- 
JIHK>I£HX CHJIBI KopHOJIHCa. TaxaH MOfleJIB, 
C 0£H0H CTOpOHBI, n03B0JIHeT OnHCBIBaTB 
KpynHOMacniTa6HBie npoijeccBi (HanpH- 
Mep, ^encTBHe chjibi KopHOJinca) b 03epax, 
HMeion^Hx GojiBHine pa3MepBi, a c £pyroii, 
- Me30MacniTa6HBie hbjichhh, HanpHMep, Ta - 
KHe KaK TepMHHeCKHH 6ap, (j)OpMHpyiOmHH 
b epTHKajiB Hy K) H,HpxyjiH£HK) BecHOH h oee- 
HBK) BCJie^CTBHe pa3JIHHHOH CTpaTH(j)HXa£HH 
BO£BI npH6pe)KHBIX H H,eHTpaJIBHBIX HaCTeH 
BO£oeMa. HcnojiB30BaHHe nojiHoro ypaBHe- 
HHH COCTOHHHH C yneTOM COJieHOCTH n03B0- 
jineT MO^ejinpOBaTB njiOTHOCTHBie TeneHHa b 
OKpeCTHOCTH TeOTepMaJIBHBIX HCTOHHHKOB, 
o6Hapy»ceHHBix y £Ha HexoTopBix BO£oeMOB. 
TpaHHHHBie ycjiOBHH 3a£aiOTCH Tax, hto6bi 
o6ecneHHTB BBinojiHeHHe 3axoHOB coxpaHe- 
hhh HMnyjiBca, Tenjia h MaccBi b BO£oeMe. 

,H,jih pex nmpojiormiecxHe xapaxTepn- 
cthkh Haxo£HTCH Ha ocHOBe pemeHHH ypaB- 
HeHHH TeopHH MejiKOH bo£bi c napaMeTpH3a- 
IJHeH BJIHHHHH CHJIBI TpeHHH O £110 h yHCTOM 
Typ6yjieHTHoro o6MeHa no ropH30HTajiH: 

PemeHHe ypaBHeHHH npe£ji05xeHHBix 
MO^ejieii (nyHKTBi 1 h 2) ocymecTBjineTCH 
K0HeHH0-pa3H0CTHBIMH MCTO£aMH paCHje- 
njieHHH no (j)H3HHecxHM npoijeccaM h reo- 
MeTpnnecKHM nepeMeHHBiM [2]. AnnpoxcH- 
Ma£HH nO BpeMeHH CTpOHTCH Ha OCHOBe 
£By£HKjiHnecKoro nojiHoro pacmenjieHHn 
co cxeMOH KpaHKa-HnKOJicoHa Ha xanc£OM 
£Po6hom mare. nocTpoeHa nojiyHeHBHan xo- 
HenH0-pa3H0CTHan cxeMa noKOMnoHeHTHoro 
pacmenjieHHa. 3aMeTHM, hto, HecMOTpn Ha 
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HcnojiB30BaHHe 6ojiee nojiHoro ypaBHeHHH 
Hepa3pBIBH0CTH £JIH CHCHMaeMBIX cpe£, Me- 
to£ pemeHHa 3a£an sxoHOMmmee, Tax xax 

Bee £H(]l(]iepeHIJHaJIBHBie ypaBHeHHH HBJIH- 
IOTCH 3BOJHO£HOHHBIMH. OtMCTHM TaX5Xe, 
hto npe^jiaraeMBiH hhcjichhbih MeTO£ npn- 
ro£eH £jih pemeHHH hccctxhx chctcm £hc[)- 
(J)epeH£najiBHBix ypaBHeHHH npn HHTerpH- 
pOBaHHH ypaBHeHHH XHMHHeCXOH XHHeTHXH 
Ha OT^ejiBHOM mare no BpeMeHH. 

3) KjiHMaTHHecKaH MO£ejib pacneTa 
xapaKTepHCTHK 3arp«3HeHHn Ha ocHoee 
Hcnojib30BaHHH aHajiHTHnecKHx peme- 
HHH. Bee peajiBHBie reocHCTeMBi Haxo£HTCH 
no£ B03£eHCTBHeM BHemHen cpe£Bi, cocto- 

HHHe XOTOpOH MOHCeT MCHHTBCH CJiyHaHHBIM 
o6pa30M. 3 to npHBO£HT x TOMy, hto pH£ na- 
paMeTpOB, 06yCJI0BJIHBai0mHX 3T0 coctoh- 
Hne, HMeeT cjiynaHHBie cocTaBjiniomHe. IIo- 
3T0My Heo6xo£HMO 6ojiBmoe BHHMaHHe yue- 
jihtb pa3pa6oTxe CTOxacTHHeexHx MO£ejien, 
xoTOpBie, xpOMe o6menpHHHTBix mthobch- 
HBIX H OCpe£HeHHBIX XapaXTepHCTHX, £aiOT 
BepoHTHocTHyio oijeHxy HacTynjieHHH HHTe- 
pecyeMoro co6bithh. Ha ochobc H3BecTHBix 
aHajiHTHHecxHx pemeHHH, nojiyneHHBix £jih 
£H( f)(J)epeH£HajiBHBix ypaBHeHHH, onncBiBa- 
khijhx nepeHoe h Typ6yjieHTHyio £H(J)$y3Hio 
npHMeceH, pa3pa6oTaHBi xoHCTpyxTHBHBie 
MeTO£BI H MO£eJIH, n03B0JIHI0mHe OIieHHBaTB 
nacTOTy npeBBimeHHH £onycTHMBix HOpM 
3arpH3HeHHH h HaxonjieHHe nacTHij Ha no£- 
CTHjiaiomeH noBepxHOCTH 3a mrrepecyeMBiH 
HHTepBaji BpeMeHH. HecMOTpa Ha to, hto 
B ee aHajiHTHHecxne pemeHHH nojiyHeHBi npn 
HexoTOpBix 060 CHOBaHHBix ynpomeHmix 
peaJIBHBIX 4)H3HHeCXHX npO£eCCOB, HX B03- 
MO^CHOCTH B npe£JiaraeMBIX BepOUTHOCTHBIX 

MO£ejinx 3HanHTejiBH0 pacmHpmoTCn 6jia- 
ro£apa 3aMBixaHHio hx Ha xjiHMaTnne cxne 
(j)yHX£HH nJIOTHOCTH BepOUTHOCTH, nOCTpO- 
eHHBie £ JIH MHOTOJieTHHX P^£0B MeTeOpOJIO- 
THHeCXHX Ha6jII0£eHHH. 

4) KjiHMaTHnecKHe MO£ejin Ha ocho- 
bc Hcnojib30BaHHH BToporo ypaBHeHHH 
KojiMoropoBa (ypaBHeHne OoKKepa- 
EIjiaHKa-KojiMoropoBa). npe£jio»ceH ho- 
bbih 6ojiee o6i£hh no£xo£ x nocTpoeHHio 
xoMnjiexca MaTeMaTHnecxHx MO£ejieii £jih 
0£eHXH pacnpe£ejieHHH aHTponoreHHBix 
npHMeceH, nona£aiomHx b oxpyjxaiomyio 
cpe£y nyTeM BBi6poeoB npOMBimjieHHBix 
npe£npHHTHH nepe3 Tpy6bi, bchthjihhihoh- 
HBie pemeTXH, 30Ji00TBajiBi h np. Bee mo- 
£ejiH yHHTBiBaiOT cjiynaHHocTB noBe£eHHH 
cpe£Bi, b xotopoh pacnpocTpaHneTCH npn- 
MeCB, nOCpe£CTBOM BBe£eHHH (J)yHX£HH 
njiOTHOCTH nepexo£HBix BeponTHOCTeii co- 
CTOHHHH 3T0H Cpe£BI. B OCHOBy OnHCaHHH 


cjiynaiiHoro npO£ecca 6epeTCn BTOpoe, 
hjih npHMoe, ypaBHeHne KojiMoropoBa 
(Ooxxepa-rtjiaHxa-KojiMoropOBa), cbh3bi- 
BaiOmee CXOpOCTB H3MeHeHHH njiOTHOCTH 
BepOHTHOCTH pacnpe£ejieHHH cy6cTaH£HH 
c pacmHpeHHeM ee noTOxa, npn ycjiOBHH, 
hto HanajiBHBie ycjiOBHH, Haxjia£BiBaeMBie 
Ha njIOTHOCTB BepOHTHOCTH, y£OBJieTBO- 
paiOT yCJIOBHHM HeOTpH£aTeJIBHOCTH H 
eorjiacyiomeiiCH HOpMHpOBXH. YpaBHeHne 
KojiMoropoBa 3anHCBiBaeTCH b (J)a30B0H xo- 
op£HHaTe, b xanecTBe xotopoh BBiCTynaeT 
XOH£eHTpa£HH npHMeCH. fl,JIH OTBiexaHHH 
BXO£HI£HX B Hero X03(J){J)H£HeHT0B npO- 
bo£htch noejie£OBaTejiBHoe 3aMBixaHHe 
ypaBHeHHH KojiMoropoBa c HcnojiB30BaHH- 
eM ypaBHeHHH nepeHoca xoHcepBaTHBHOH 
npHMecn, o6jia£aiomeH coGctbchhoh rpa- 
BHTaiI,HOHHOH CXOpOCTBK) B aHH30Tp0nH0H 
cpe£e. B pe3yjiBTaTe 3 toh onepa£HH £jih 

0£H0r0 H3 X03(J)(J)H£HeHT0B ypaBHeHHH 

KojiMoropoBa bbibo£htch £H(})4)epeH£H- 
ajiBHoe ypaBHeHne, xoTopoe onncBiBaeT 
H3MeHeHHe Cpe£HHX XOH£eHTpa£HH HHTpe- 
£HeHTOB b aHH30TponHOH cpe£e c yneTOM 
(^jiyxTya£HH napaMeTpoB cpe£Bi, b xoto- 
pon paenpocTpaHneTCH npHMecB, h HecTa- 
£HOHapHOCTH pa60TBI HCTOHHHXOB . BcJie£- 
CTBHe 3Toro HOBoe BBiBe£eHHoe ypaBHeHne 
npe£CTaBjineT eaMOCTOHTejiBHBiH HHTepec 
£jih npaxTHnecxHx ijejieH. HenpepBiBHoe 
MHoroo6pa3He bo3mohchbix coctohhhh an- 
npoxcHMHpyeTCH Ha ocHOBe MHorojieTHHx 
XJIHMaTHHeCXHX pH£OB Ha6jII0£eHHH Ha 
CTa£HOHapHBix MeTeopojiorHHecxHx CTaH- 
£HHX H nOCTaX. Tpy£HOCTH, CBH3aHHBie c 
He3prO£HHHOCTBIO npHpO£HBIX HBJieHHH, 
npeo£OJieBaiOTCH nyTeM ycpe£HeHHH He no 
BpeMeHH, a no peajiH3a£HHM. nojiynemiBie 
3aMXHyTBie ypaBHeHHH (ypaBHeHne Koji- 
MoropOBa h ypaBHeHne £jih 0£Horo H3 ero 
X03(j)^)HH,HeHT0B) C 3anHCaHHBIMH £JIH HHX 
COOTBeTCTByiOmHMH HanaJIBHBIMH H rpa- 
HHHHBIMH yCJIOBHHMH pemaiOTCH HHCJieH- 
HO B £exapTOBOH npHMOyrOJIBHOH CHCTeMe 
xoop£HHaT c npHMeHeHHeM MeTO£a $ HK_ 
thbhbix o6jiacTeH. ^jih £HcxpeTH3a£HH no 
BpeMeHH HcnojiB3yeTCH cxeMa KpaHxa-Hn- 
XOJICOHa H £By£HXJIHHeCXHH MCTO£ MHOrO- 
xoMnoHeHTHoro pacmenjieHHH [2]. 

npH nOCTpOeHHH XJIHMaTHHeCXHX MO£e- 
jieii HcnojiB30BajiacB H£en cbh3h CTOxacTH- 
necxoro h £HHaMHHecxoro onHcaHHH (j)H3H- 
necxHx npO£eccoB c yneTOM BepoHTHOCTHOH 
CTpyxTypBi nojiHOH rpynnBi TH£pOMeTeopo- 
jiornHecxHx xapaxTepHCTHx xoHxpeTHBix 
perHOHOB (c npOH3BOJIBHBIMH $yHX£HHMH 
njiOTHOCTH BepOHTHOCTH). 

IIpe£jiOHceHHBie MO£ejin npe£Ha3Ha- 



Phc. 1. CTpyKTypa B03AyuiHoro noTOKa 
h ero BjiMHHHe Ha pacnpocTpaHeHHe 
npHMecH. 


naiOTCfl j\ji% pemeHmi pa3JiHHHbix Teope- 
THnecKHx h npaxTHnecxHx 3a^an oxpaHbi 
npnpoflHOH cpe^ti: HCCJie^OBaHna ra/jpo- 
TepMo^HHaMHHecKHx npoijeccoB h pac- 
npocTpaHeHHii aHTponoreHHbix npHMecen, 
H3yHeHna h nporH03a Me30- h MHxpoxjiH- 
MaTHnecKHx ycjiOBHH npn HajiHHHH aHTpo- 
noreHHbix (f>aKTOpOB, BbiacHeHHa BjinaHHa 
CTpyKTypbi B03^yniHoro noTOxa Ha 3axoHO- 
MepHOCTH 3arpa3HeHHa b panoHax ropofl- 
CKOH 3aCTpOHKH, npOeXTHpOBaHHfl 3^aHHH 
h CHCTeM oOecneneHmi MHKpoKjiHMaTa, 
onpe^ejieHHa 3(j)(j)exTHBHOCTH MeponpHa- 
THH no COBepHieHCTBOBaHHIO TeXHOJIOrHH 
H CHCTeMbI OHHCTKH Bbl 6 pOCOB flCHCTByiO- 
hjhx h npoeKTHpyeMbix npe^npHaTHH, hx 
onTHMajibHoro pa3MemeHHa h peryjrapo- 
BaHHa cyTOHHoro h ce30HHoro poxhmob 
pa 6 oTbi. 

YneT KjiHMaTHnecKHx oco6eHHOCTeH 
H3ynaeMbix pernoHOB nepe3 (j)yHxipno 
njiOTHOCTH nepexo^Hbix BepoaTHOCTen 
coctouhhh cpe^bi no3BOJiaeT: a) oijeHHTb 
BepoaTHOCTH B03HHKH0BeHHa onacHbix 
KOHH,eHTpai],HH; 6) OKOHTypHTb o6jiaCTH 
noBbimeHHOH aHTponoreHHOH Harpy3KH; 
b) paccHHTaTb noTOKH B3BemeHHbix nacTHij 
Ha noflCTHjiaiomyK) noBepxHOCTb; r) ycTa- 
HOBHTb npO^OIDKHTeJIbHOCTb npeObiBaHHa 
5xhbbix opraHH3MOB b onacHbix 30Hax; 5) 
HaHTH cpe^HHe xoHiteHTpaijHH HHrpe^neH- 
tob c yneTOM cjmyxTyaijHH xax MeTeopojio- 
ranecxHx napaMeTpOB, Tax h HHTeHCHBHO- 
cth 3arpa3HaiomHx hctohhhxob 3a paccMa- 
TpHBaeMblH 0Tpe30X BpeMeHH. 

PacneTbi no nepenHCJieHHbiM MO^eji^M, 
xapTHpOBaHHe MecTHOCTen no onacHOCTH 
3arpa3HeHHa ^eMOHCTpHpyiOTca mhoto- 
HHCJieHHblMH npHMepaMH JXJ15L pa3JIHHHbIX 
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pernoHOB Pocchh h 3apy6e5XHbix CTpaH. Pe- 
ajibHbie pe3yjibTaTbi noMorjin peniHTb p 
HacymHbix npo6jieM, HanpHMep, tbxhx xax 
BbiaBJieHHe bhhobhhxob aBapHHHbix CHTya- 
h,hh; nepenpoc[)HjiHpOBaHHe npe^npmiTHH; 
Bbl6op OHHCTHbIX COOpy5XeHHH, BapHaHTOB 
pa3MemeHHa bhobb CTpojmjHxea o6bexTOB, 
xoHcJmrypaitHH nbuiamHx njiiDxeH OTBajiOB h 
30JI00TBaJI0B. 

B xanecTBe npHMepa npHBe/jeM pe3yjib- 
TaTbi MO^ennpoBaHHa Bjimmmi CTpyxTypbi 
B03£yniHoro noTOxa Ha pacnpocTpaHeHHe 
3arpa3HeHHa b panoHe ropo^cxon 3acTponxH 
(pnc.). PacneTbi npOBo/pumcb npn cjie^yio- 
hjhx 3HaneHH5ix napaMeTpOB: mam no Bep- 
THxajiH h ropH30HTajm 2 m, mar no BpeMeHH 
BbiGnpajica c yneTOM BbinojiHeHHa xpHTepmi 
KypaHTa j\jik HanGojibrnen cxopocTH He- 
B03MymeHHoro noTOxa 10 m/c. H30jihhhh 
xoHH,eHTpau,HH npHMecn npHBe/jeHbi b npo- 
i^eHTax no OTHomeHHio x HaHOojibineH xoh- 
iteHTpaipm b Tonxe BbiOpoca Ha# HeBbico- 
xhm 3flaHHeM. Ecjih hctohhhx pacnojio)xeH 


b 30He pa3p3DxeHHa, to npHMecb nona^aeT 
b no^BeTpeHHyio oOnacTb 3a bbicoxhm 3^a- 
HHeM h pacnpocTpaHaeTca b HanpaBjieHHH, 
npOTHBonoji05XHOM HeB03MymeHH0My no- 
Toxy. YMeHbmeHHe xomjeHTpaitHH npHMecH 
bo3mo>xho jiHHib npn cymecTBeHHOM yBeJIH- 
neHHH BbicoTBi Tpy6bi, hto npaxTHnecxH He- 
ocymecTBHMo. 

Bee MO^ejm npomim anpoOaiimo Ha 
peajibHbix o 6 bexTax Pocchh (Xa 6 ap 0 Bcx, 
HnTa, YnaH-Yzp, rycHH003epcx, HpxyTex, 
AHrapcx, Omcx h ,np.), MoHrojiHH, KnTaa. 
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t should make some corrections 
to the law of universal gravitation. 
Earth gravitational fields seem 
to pass only thorough my head 
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CPABHHTEJIBHAH OIJEHKA HCn0JIb30BAHHfl P.KYPbl B 
OPOUIEHHH LI B PbIBOJIOBCTBE. (B nPE^EJIAX A3EPEAH/PKAHA) 

B cmambe onucbieawmcH ocuoeubie npodjieMbi opoiuenun u pudojioecmea e dacceuHe p. Kypu e npedenax 
A3ep6audDfcana nymeM cpaenumejibuou oijeuKu. 

KjiiOHeBbie cjiOBa: pi>i6ojiOBCTBa, opomeHHa, BO/jHBie pe3epByapBi, 3HepreTHHe ckhh noTeHiinaji 
In the article are described main problems of irrigation and fishings in basin of r.Kura in the territory of 
Azerbaijan using comparative 

Keywords: fishings, irrigations, water reservoirs, energy potential 


A 3ep6an^5KaH Bcer/ja npHBjieicaji n npn- 
BjieicaeT BHHMaHne, 6 jiaro/japa 6 jiaro- 
npnaTHBiM ycjiOBHUM no pacnojio)KeHHK>, 
KjiHMaiy, reorpa^nnecKHM ycjiOBH^M, njio- 
^OTBOpHBIM 3eMJI^M, TOpaM, 06 HJIBHBIM 
peicaM, MopaM, jiecaM. B Hameii CTpaHe 
MHorne ropHBie peKH. Ho 3 HanHMOH cpe^n 
hhx aBJiaeTca caMaa /jjiHHHaa pexa Kypa. B 
Ka^c^OM paiiOHe, me npOTeoeT Kypa, pexa 
HMeeT 6 ojiBmyio pojiB KaK b opomeHHH, Tax 
h b CHa 6 )KeHHH HacejieHna nnTBeBon bo- 
Aoii. Kypa, o 6 men ^jihhoh 1551 km, opomaa 
3eMjin A3ep6an^5KaHa ^apHT Hameii CTpa- 
He cboh njio^Bi. Pexa HMeeT Ba^cHyio pojiB 
b 3KOHOMHHecKoii 5kh3hh CTpaHBi. Ha pexe 
6bijih nocTpoeHBi hcckojibko rn^posjieK- 
TpocTaHBHH TaKHe KaK MHHreneBHp T3C, 
IlleMKHp T3C, EHHKeH^ T3C, BapBapHH- 
CKaa T3C. IlleMKHp T3C, mohibio 380 Mbt, 
aBJiaeTca 6ojibihhm noTeHijHajiOM b pa3BH- 
THH 3eMeJIBHO-npOMBIHIJieHHOH 3KOHOMHKH. 

TaK yKQ HeHHKeH^ T3C, mohibio 150 Mbt b 
3KcnjiyaTapHH HacejieHHeM. Mohib BapBa- 
pHHCKoii T3C cocTaBjiaeT 16,5 Mbt, h 3to 
H eMajiOBa5KHBiii (jiaKTOp b skohomkhcckom 
pa3BHTHH pernoHa. no nnoraa^H h oOneMy 
bo^bi MHHreneBHpCKoe BO/ioxpaHHJiHme 
CHHTaeTca caMBiM 6 ojibhihm pe3epByapOM 
b pecnyOjiHKe. 06maa njioraa^B ee cocTaB- 
jiaeT 624 m 2 , o6bcm 16 m 3 , ,zyiHHa 75-80 km, 
caMoe mnpoKoe MecTO 20 km, cpe/imra mn- 
pHHa 9 km, rjiyOnHa ^ocTHraeT 83 m. H3-3a 

OTCyTCTBH^ ^OCTaTOHHOTO OnBITa B CTpOH- 
TenBCTBe BO^oxpaHHjiHraa 6 bijih ^onymeHBi 
Koe-KaKHe HeTOHHOCTH. nepBoii ijejiBio 6bijio 
nojiyneHHe 3JieKTp03HeprHH. BMecTe c 3thm 
Ha BepxHeii nacTH peKH He 6bijih nocTaBjie- 
hbi nepeHOCHBie TpyObi rjiz HKpOMeTaHHa 
nepexo^HBix pBi6. JSjw 3KcnjiyaTanHH bo^o- 
xpaHHjiHma c n,ejiBK) MejmopaiiHH He 6bijio 
npe^ycMOTpeHO npOKjia/jKa Tpy6 o6ecneHH- 
Baion^Hx npoxofl pBi6. 

nOMHMO nOJIB3BI BO/JOXpaHHJIHHia B Ha- 
po^HOM xo3aiicTBe 6bijih OKa3aHBi KaK no- 
JIO^CHTeJIBHOe, TaK H OTpHIjaTeJIBHOe B03- 
^eiicTBHe pbi6hoh skojiothh h pBi6ojiOBCTBy 
b pecnyOjiHKe. Ero 3HaHemie b Hapo^HOM 
xo35iHCTBe 3aKjHonaeTca He tojibko b nojiy- 
neHHH 3jieKTpHHecKoii 3HeprHH, a TaK 5Ke ero 

16 


HCn0JIB30BaHHH B MeJIHOpaiJHH B CeJIBCKOM 

xo3^HCTBe. BMecTe c 3 thm jiobjm iiemioH 
Pbi6bi Ka5K^Biii ro,zj b cpe^HeM /jocTHraeT 4-6 
H,eHTHepoB, hto aBjiaeTca skohomhhcckhm 
noKa3aTejieM 3HaneHmi BO/ioxpaHHjmma. 

TaKHM o6pa30M, 3jieKTpHHecKHe CTaH- 

h,hh o6meii mohihoctbio 937, 5 Mbt hbjbi- 

lOTCa 3HaHHTeJIBHBIM BJI05KeHHCM 3HepreTH- 
necKHH noTeHipiaji CTpaHBi. Bca 3Ta SHepran 
OepeTca H3 npHpO£HO-reorpa(j)HHecKoro no- 
TeHnnajia KypBi. 

OTpHaaTeJIBHBIM B03AeHCTBHeM pBl6- 
HOMy X03JIHCTBy B nOCTpOeHHH BOaOXpaHH- 
jimaa, b nepByio onepeat, aBJiaeTca to, hto 
npn nocTpoeHHH 6 biji npeaoTBparaeH ynjiBiB 
BCeMHpHO-H3BeCTHBIX pBl6, HMeiOHIlHXCa B 
KaenHHCKOM Mope, b MecTa ecTecTBeH- 
hoto HKpOMeTaHHa nepe3 peKy Kypa. KpoMe 
3TOTO, AO CTpOHTeJIBCTBa BOaOXpaHHJIHHja 
b BeceHHee h jieTHee BpeM^ ypoBeHB bo^bi 
b peKe noAHHMajica, b pe3yjiBTaTe Bo^a Ha 
HH)KHeM noTOKe CTaHOBHjiacB oOoraraeH- 
HOH 6HOreHHBIMH 3JieMeHTaMH, HTO B CBOK) 

onepe/jb co3aaBajio ycjiOBHe j \ ji % ecTecTBeH- 
HOTO pa3MHO»CeHHa npOMBICJIOBBIX pBi6 KaK 
b KaenHHCKOM Mope, TaK h b HmKHeii nacTH 
caMoii peKH. Ho co3aaHHoe BoaoxpaHHjiHH^e 
npeaoTBpaTHjio 3TO.(l..CTp 35) 

noMHMO Bcero, MejiHopaanoHHBie KaHa- 
jibi BepxHHH rapa6ar h BepxHHii IIlHpBaH, 
nocTpoeHHBie nocjie MHHreHeBHpCKoro bo- 
aoxpaHHjiHHja, He 6 bijih CHa6)KeHi>i TpyOaMH, 
oOecnenHBaiomHe npoxoa pbi6, b pe3yjiBTaTe 
nero, Ka5K,nBiH roa b cpe^HeM 2,5-3 ijeHTHepa 
Pbi6bi, nponjibiBaa nepe3 3 th »ce KaHajiBi, no- 
rn6aeT Ha MejiHopan,HOHHBix nojiax . 

Pbi6Haa (J)ayHa MHHreHeBHpCKoro Boao- 
xpaHHjiHH^a o6pa30Bajiacb 3a cneT pbi6hoto 
3anaca, HMeioranxca Ha TeppHTOpHH peK 
Kypa, Ajia3aHb, Hopn h ao ceroaHamHero 
a ha OHa noaBepraacB H3MeHeHHaM KaK b 

KOJIHHeCTBeHHOM, KaK H B KaHeCTBCHHOM CO- 
CTaBe. 

3a npoiiaeHHoe BpeMa c no^BjieHHa 
MHHreHeBHpCKoro BoaoxpaHHjiHHta npo- 
BeaeHHbie HXTHOJiorHHecKHe HccjieaoBaHHH 
noKa3ajiH, hto co BpeMeHH 4)opMHpoBaHHa, 
MeHaeTca ero cocTaB no BH^y, KOJinnecTBy, 
no HHTeHCHBHOCTH BCTpeHaeMOCTH. 


B HacToan^ee BpeMfl onpeaejieHO 34 BH^a 
h rnOpHaoB pbi6, OTHoearanxca 27 po^aM, 8 
ceMeiicTBaM oOnTaioranx b BoaoxpaHHJiHiae. 
(2.. CTp 55) H3 hhx aBJiaacb npOMbicjiOBbi- 
mh jiococb, KpacHonepKa, KyjiBMa, maMaiiKa, 
jierab, com, ca3aH peryjiapHO BCTpenaiOTca b 
JIOBJ ie b BoaoxpaHHjiHHje. 

OopMHpOBaHHe hxtho(|) ay hbi npOHexo- 
a,HT 3a cneT neTbipex hctohhhkob. K nepBo- 
My OTHoeaTca pbi6bi, oOnTaioraHe b pexe 
Kype h ee npHTOKOB, ko BTopoMy OTHoeaT- 
ca MOpCKHe npoxo^HBie h nojiynpoxo^HBie 
Pbi6bi, KOTOpBie npHnjibiBaiOT b pexy tojibko 
ajm pa3MH05KeHHH, TpeTHH HCTOHHHK CO- 
CTOHT H3 pbl6, KJIHMaTH3HpOBaHHBIX nOCJie 
C 03 ,ZjaHHfl BOaOXpaHHJIHiaa, H HeTBepTblii HC- 
TOHHHK - pbi6bi, nona^aiomHe b BoaoxpaHH- 
jimae cjiynaHHO. Ecjih nepBbie ro^Bi (})opMH- 
pOBaHHn BoaoxpaHHjmma aByxjieTHne pbi6bi 
cocTaBjiajiH 5% pa3MHO^ceHHH, b 1970-om 
roay 3TH 5Ke pblObl COCTaBJHIJIH 30 %. Hx 
njioaoBHTOCTb no cpaBHeHHio c neTbipexjieT- 
hhmh pbi6aMH 6buia b 3-4 pa3a MeHtme, h 
3to 6bijio npHHHHoii noHH^ceHHa CBOHCTBa 
p05KaaeMOCTH. 

C H,ejiBio yBejiHneHHH pbiOhoto 3anaca 
ecTecTBeHHbiM nyTeM, h oco6chho jiema 
KajK^Biii roa BapBapHHCKoii MejiHOpaanoH- 
hoh CTaHaHeii pa3MemajiHCB bchhkh j\jik 
HKpOMeTaHHH, HTO HTpaJIO OHCHB BB^CHyK) 
pOJIB B 3TOM. Ho B pa3Hbie TO^BI pBl6Haa JIOB- 
JIH B Ce30H HKpOMeTaHHH CTaHOBHJIOCB npH- 

hhhoh rnOejiH OojiBme hojiobhhbi Jiema, hto 
B jiHUjio Ha yMeHbmeHHe 3anaca stoto BH^a. 

Tenjio-3JieKTpocTaHi3Ha, nocTpoeHHan 
b MHHreneBHpe, HMeeT nojio^cHTejiBHoe h 
OT pmaarejiBHoe B03^eiicTBH5i Ha skohomh- 
Ky A3ep6aH,n5KaHa. Tax KaK, hbjhdicb caMoii 
KpynHoii CTaHpHeii A3ep6aii^5KaHa, OHa o6e- 
cnenHBajia 50 % noTpe6HOCTH pecny6jiHKH 
B 3JieKTp03HeHTHH. B CTaHH,HH Bcero 8 6 jio- 
KOB, MOmHOCTb Ka^CflOTO B OTfleJIBHOCTH 330 

Mbt. 06maa MOmHOCTb CTaHi^HH 2640 Mbt. 

PaOOTa CTaHH,HH CHJIBHO Bpe^HT pbl6HOMy 
npoMbicjiy. nocKOJiBKy, 3arpa3HeHHaa BO^a, 
nocTynaiomaa b 6jiok, CTaHOBHTca npHHH- 
hoh rnOejiH oceTpbi. 

KaK H3BecTHO, peKa Kypa nrpaeT He- 
3aMeHHMyio pojiB b pbi6hom npOMticjie pe- 


cny6jiHKH. Tax KaK, 80,3 % H3 o6men jiobjih 
pbi6ti, a Tax ac e 64,3 % oceTpa, 94, 4% npo- 
H3BO^CTBa HepHOH HKpBI, 100% OCeTpBI, 75,6 
% neniyiiHaTOH ,no6biBaeTca hmchho b 3toh 
pexe. 

Pbi6hbih npoMBiceji ocHOBbiBaeTca Ha 
KacnniiCKoe Mope h pexy Kypa. KpynHen- 
hihh pbi6hbih KOM6nHaTOM aBaaeTca BaHKa 
npH Kype. 3^ecB npOH3BO£aTca Hepe h nep- 
Haa HKpa. KpOMe 3 toto, HMeeTca pbi6hbih 
KOM 6HHaT b nocejiKe Ha6paHB, BaKBi. OyHx- 
IIHOHHpyiOT pBl6HBie 3aBO^BI b JleHBKOpaHe, 
Xyzjare (XanMa3), MHHreneBHpe. Bbijih co 3- 
^aHBI pBl6HBie X03^HCTBa C IjeJIBIO pa3MHO- 
aceHHa pbi6bi. Pbi6bi npOH3BO,naTca b 03epax 
CaHcy h Xa/pxHra6ya. 

B coBpeMeHHOM MHpe, Tax ac e b A3ep- 
6aii^5KaHe Mopcxon h oxeaHcxHH pbi6hbih 
npOMBICJIBI 3aMeHeHBI pBl6HBIM npOMBICJIOM 
HCKyccTBeHHoro 03epa. IIo Been pexe Kypa b 
H arnnx pernoHax - MHHreneBHp, He(j)THana, 
(nocejiox BaHxe), CaabaH, IIlHpBaH, Ca6n- 
pa6a^ - npOH3BO^HTC>i pxi6a b HexyceTBeH- 
hbix 03epax. 

no CBe^eHHio 1-ro aHBapa 2011-om 
ro^y b paiiOHe He(j)THaaa 6bijio C03/jaH0 25 
npy/jOB h 03ep. 06maa naoma^b 1880 rex- 
TapOB. 1262 rexTapOB H3 o6men naoma^H b 
pacnopaaceHHH OTxpBiToro AxijHOHepHoro 
oOmecTBa «He(J)THajia BajiBir3MTee» h (jiyHx- 
iIHOHHpyeT 3xcnepHMeHTajiBHBin 3aBO^ Kypa 
no pa3Be^eHHio oceTpa. Tojibxo b 2008-ro^y 
3THMH 3aB0^aMH 6bijih pa3Be#eHbi 12 MHJI- 
jihoh pbi6bi oceTpa n BbinymeHO b KacnnH- 
cxoe Mope. 

B nponuiOM pbi6bi b xojihhcctbchhom h 
bh/jobom OTHonieHnax b 03epe Arreae 6 bijio 
mhoto, no3^Hee b pe3yjiBTaTe 3acoaeHHa h 
M accoBoro yjiOBa xojihhcctbo pbi6bi 3Hann- 
TejiBHO yMeHBHiHjiocB. B HacToanjee BpeMa 
3fleCB 12 BH^OB pBl6. 3HaHHTCJIBHaa naCTB H3 
hhx npoMbieaoBaa pBi6a. 3/jeeb 6 bijih eo3,zja- 
HBI pBlOHBie X03JIHCTBa. 

CTpoHTejiBCTBa Bo^oxpaHHjinm HaHecuH 
60JIBHI0H ypOH pBlOHOMy X03^HCTBy pexH 
Kypa. Tax, npoxo/jHBie pbi6bi, HepecTamH- 
eca b BepxHen nacTH Kypbi h ee npHTOxoB, 
noTepaan MecTa HxpOMeTaHHa. B HHacHHx 
nacTax pexn ypOBeHb bo^bi chh3hjic«, h b 
3to BpeMa BbuiOB pbi6 npOH3BO,zjHTeneH npn- 
njibiBaiomHx H3 Kacnna b Kypy, CTaji 6ojiee 
^ocTynHbiM. C flpyroii CTOpOHbi CBa3H Kypbi 
c 03epaMH h axjvmaMH yMeHbniHJincb. 3to 
b cbok) onepe^b 3aTpy^HHjio pa3MHoaceHHe 
nojiynpoxo^Hbix pbi6 nepexo^amHx b pexy 
Kypa. 

OneHb BaacHO npOBO^HTb pa# Meponpn- 
hthh, OTCTpaH^iomHx npenaTCTBHa pa3- 
MHoaceHHa pbi6 b pexe n BO^oxpaHHjrame. 


nocxojibxy, pa3BHTne pbiOhoto npOMbicjia 
oneHb BaacHO ,zyia sxohomhxh pecny6jraxH. 
MarepnaabHaa i^chhoctb nxpbi noae3HOH 
pbi6bi oneHb Bejinxa. KnaorpaMM nepHon 
nxpbi ctoht 1000-1500 MaHaTOB. Eme £ 0 - 
poace ctoht Hxpa 3pejiOH, noae3HOH £aa 
3 #opOBba, oceTpbi. O^Ha oceTpHHa cnoco6- 
Ha BbiMeTaTb 5-6 xr nxpbi. 85 % oceTpbi Ha- 
xo^HTca b KacnniicxoM Mope. Cennac npo 
3th ace pbi6bi Heab3a cxa3aTb HHnero yrema- 
iomero. nocae^HHe 15 aeT 3tot bh^ pbi6bi 
yMeHbuiHaca b 35, 5 pa3. Cae^OBareabHO, 
yMeHbuieHHe pbi6bi OTpHijareabHO BanaeT 
Ha npOH3BO^CTBO HXpbl. 

B KacnniicxoM Mope h npecHbix BO^ax 
pecnyOaHXH aoBHTca 30 bh/job pbi6bi. Eoab- 
IHHHCTBO 3THX pbl6 HOBHTCH B 03epaX H npy- 
,zjax b oxpecTHOCTH Kypbi, a Tax ace b mhhtc- 
HeBHpCXOM BO^OXpaHHHHme. EoabHIHHCTBO 
aoBHMbix pbi6 npoxo^HMbie (c Mopa b pexy 
,zyia BbiMeTaHHa nxpbi). CaMbiMH iichhbimh 
H3 3thx pbi6 aBaaiOTca aococb h oceTp. Tax 
>xc cio^a MoacHO BxaionHTb acepex, rneMaH- 
xy, MHHory. Maco h nepHaa nxpa cnHTaiOTca 
oneHb H,eHHbiMH. no mhchhio cneiiHaancTOB, 
npHHHHOH yMeHbHieHHa HCTOHHHXa nepHOH 
nxpbi xor^a-TO CTaaa ^aM6a b pexe Apa3. 
H3MeHeHHe HanpaBaeHHa pexn OTpHijaTeab- 
ho noBanaao Ha HxpaMeTaHHe. 

3xenayaTai3Ha He(f)TH h ra3a Taxace nao- 
xo BanaeT Ha HxpoMeTaHHe pbi6. Hpe3Mep- 
Hoe 3arpa3HeHHe bo^bi Bpe^HT pbi6HOMy 
npOMbieay. no BbiHHcaeHHaM, Bpe^, npn- 
HHHaeMbiH pbi6HOMy npOMbieay, eocTaBaaeT 
6 mhhhhoh, HxopHOMy 6n3Hecy 10 MHaan- 
oh ^oaaapoB, eacero^HO. Tax ace peaabHaa 
yrp03a noTepHH npOMbieaoBbix pbi6 b naaHe 
3XOHOMHXH. 

^aa 3 toto oneHb BaacHO oi^eHHTb h bbi- 
noaHHTb HHaceeae^yiomHe npeflaoaceHHa. 

1 . Henoab3ya aabTepHaTHBHbie hctohhh- 
xh 3HeprHH, ycTpaHHTb nperpa^bi npenaT- 
CTByiomHe pa3MHoaceHHK> pbi6 

2. BbiaoB pbi6 b BOfloxpaHHaHHjax bo 
BpeMa HxpOMeTaHHa MernaeT hx HOpMaabHO- 
My pa3MHoaceHHio. no3TOMy 3fleeb Heo6xo- 
flHMO xaTeropHnecxH 3anpeTHTb BbiaoB oc- 
HOBHBIX npOMbieaoBbix pbl6 BO BpeMa nxpo- 
MeTaHHa. BpeMa HxpOMeTaHHa ochobhbix 
npOMbieaoBbix pbi6 HanHHaeTca e 1 0 anpeaa 
h npOAoaacaeTca #o xoHi^a aBrycTa. 

3. nacToe H3MeHeHHe ypOBHa bo^bi b bo- 
^oxpaHHanmax b noeae^HHe to^bi aBaaeTca 
npHHHHOH caa6oro pa3BHTHa pacTHTeabHO- 
ro noxpOBa Ha hx 6eperax. 3 to 3arpynHaeT 
HxpoMeTaHHe npOMbieaoBbix pbi6 pa3MHO- 
acaiomHxca Ha pacTHTeabHOCTH BO^oxpaHH- 
anma. no3TOMy ^aa eo3^aHHa HOpMaabHbix 
yeaoBHH /jaa HxpOMeTaHHa 3HanHMbix npo- 
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MbieaoBbix pbi 6 , Heo 6 xoflHMO yBeaHHHTb 
b ^Ba pa3a pa 3 MemeHHe HcxyecTBeHHbix 
«THe 3 ^ 0 BHH» (BeHHXOB). ( 8-100 TbIC. HiTyx 
B TOR). 

4. fl,aa npenaTCTBOBaHHa yTOxa Maab- 
xob H3 MHHreneBHpcxoro BO^oxpaHHaHma 
b BepxHe Kapa6axexHH h BepxHe IIlHpBaH- 
cxhh xaHaabi hcoOxo/jhmo C03^aTb eoopyace- 
HHa He nponycxaiomne MaabxoB b HCTOxax 
3thx xaHaaoB. 

5. B CBa3H C HaCTbIMH H3MeHeHHaMH 
ypOBHa BO^bl B BO^OXpaHHHHme Heo6xOflH- 
mo eacero^HO B03o6HOBaaTb noca^xy TpaB, 
xycTOB h ^epeBbeB Ha 6eperax 

6. YcnaHTb pa6oTy Ha£3HpareneH ^aa 
6opb6bi e OpaxoHbepaMH h npaBHabHoro Be- 
^eHHa yneTa nonMaHHon pbi6bi. 

7. BbipamHBaTb MaabxoB 3HanHMbix npo- 
MbieaoBbix pbi6 h yBeaHHHTb hx 3anaebi b 
Bo^oxpaHHaHme. 

8. BaacHO C03^aTb enei^naabHoe pbiOHoe 
xo3aiicTBO 3aHHMaiomeeca pa3Be^eHHeM 
aema, xapna, ch(J) h xyabMbi Ha 6epery bo/jo- 
xpaHHanma. 
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METO/t KAPTOrPAOHHECKOrO MQZJEJIHPOBAHH51 
3ArPiI3HEHHiI nOHB HA OCHOBE TEOPHH HEHPOCETEH 


Pa3pa6oman Memod MameMamunecKoeo ModeaupoeanuR 3aapR3HenuR none Ha ocnoee meopuu ueupoce- 
meu. ffaHHbiu Memod daem eosMoofcnocmb aemoMamusupoeamb npoijecc KapmozpacpimecKozo ModenupoeanuR 
nymeM nocmpoenuR deucmeumejibHbix 3Hanemiu u30jiuhuu KOHijeHmpaijuu Memamoe e noueax uccjiedyeMou 
meppumopuu. Ha ocHoee dannoao Memoda pa3pa6oman amopumM onpedenenuR npedenbno-donycmuMbix koh- 
ijenmpaifuu e nonee djiR modou meppumopuu. 

KjnoneBbie cjioea: MaTeMaranecKoe MO/jejiHpOBaHHe, HenpOHHbie eera, 3kojioth«, 3arp^3HeHHe noHB, rpa- 
HHHHO-AOnyCTHMbie KOHH,eHTpaH,HH. 

Method of mathematical modeling of soil contamination on the basis of the theory of neural networks. This 
method makes it possible to automate the process of cartographic modeling by constructing the actual values of 
isolines of concentrations of metals in the soils of the study area. Based on this method, the algorithm determin- 
ing the maximum allowable concentration in the soil for any territory. 

Keywords: mathematical modeling, neural networks, ecology, pollution of soil, boundary-allowable con- 
centrations. 


I I Jlil OH,eHKH npHTO^HOCTH nouB Bbipa- 
J I TTUTttaTB na HHX 3KOJIOTHHeCKH HHCTyiO 
npo^yKHHio Hcnojib3yiOT 3KOJioro-TexHore- 
oxHMHnecKHe xapTbi [1] pacnpocTpaHeHHA 
toto hjih hhoto xHMHnecKoro 3JieMeHTa. 
Ohh CTpoaTca nyTeM HaHecemw Ha KapTy 

MeCTHOCTH JIHHHH H30K0HH,eHTpaH,HH XHMH- 
necKHx 3JieMeHTOB, 3arpfl3mnomHx noHBbi. 
He^ocTaTKOM Taxoro MeTO/ja jiBimeTCfl to, 
hto oh /jaeT npe^CTaBjieHHe jihihb o epe/jHHx 
3HaneHH^x KOHH,eHTpau,HH, nojiyneHHBix c 
onpe^ejieHHbiM maroM. HeM no/jpodHaa Ta- 
Kaa xapTa, TeM MeHbine mar H30K0Hu;eHTpa- 
Hhh h TeM dojiBHiHH odbeM (J) aKTHHC CKOTO 
MaTepnajia Heodxo/jHM j\jik ee nocTpoeHHH. 
KpoMe toto, ecTB onacHOCTb nponyexa ajit- 
THTyUHB KOHH,eHTpan,HH, HTO M05KCT npHBe- 
CTH K HCKa)KeHHIO 3KOJIOTO-TeXHOTeOXHMH- 
HeCKOH KapTbl. 

MeTOfl MaTeMaTHne ckoto Mo^ejinpoBa- 
HHa /jaeT bo3mo5khoctb aBTOMaTH3HpoBan> 
nponece xapTorpa^HHe ckoto Mo^ejinpoBa- 
HHa H3ynaeMOH TeppHTOpHH. 

LJejibio MaTeMaTHne ckoto Mo^eimpoBa- 
HHfl dblJIO HaX05K^eHHe 3aBHCHMOCTH MOK/ty 
KOHiieHTpaHHeH xhmhhc ckoto 3jieMeHTa h 
KOO p^HHaTaMH OTdopa COOTBeTCTByiOHUHX 

npo6 

c,= f{x,y) o) 

Ene C i - KOHH,eHTpaH,H^ XHMHHe CKOTO 
3jieMeHTa b noHBe, mt/kt; 

Xu Y - KOOpAHHaTti Tonex OTdopa 
npo6. 

AHajiH3 eymecTByiomHx enoeodoB an- 
npOKCHMaHHH 3aBHCHMOCTH (1) - MeTO^a 
HaHMeHbmnx KBa^paTOB [2], rpynnoBoro 
yneTa apryMeHTOB [3] h c noMombio Heiipo- 
ceTeii [4] noKa3aji, hto Handojibinero BHHMa- 
hhh 3acjiy5KHBaeT enoeod (j)yHKHHOHajibHoro 
npH6jiH)KeHHa k (1) c HcnojiB30BaHHeM Teo- 
pHH HenpoceTeii. 

B odmeM cjiynae cnomiBHiyiocfl 3a^any 
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(1) M05KH0 CBeCTH K peaJIH3aHHH HeKOTOpOTO 
CJ105KH0T0 (JjyHKHHOHaJIBHOTO MHOTOMepHOTO 
npeo6pa30BaHHa [5]. B pe3yjibTare OTpanceHHa 
(X, Y) C i Heodxo^HMO odeeneHHTb (j)op- 
MHpOBaHHe a/jeKBaTHBIX BblXO^HblX CHTHaJIOB 
b eooTBeTCTBHH co bccmh npHMepaMH ody- 
HaiOmeH BbldopKH H CO BCeMH B03M05KHBIMH 
BXO/JHblMH CHTHaJiaMH, KOTOpbie He BOmjIH B 
odynaiomyio BbidopKy. Bmpoe ycjiOBHe 3Ha- 
HHTejibHO aarpyuHaeT ^opMHpOBaHHe odyna- 
K>meii BbidopKH. B odmeM cjiynae 3Ta 3a^ana 
He pemeHa, ho b kb^hom kohkpcthom cjiynae 
mo^cho HaiiTH ee HacTHHHoe pemeHHe. 

B ocHOBe pemeHHa 3a^anH (J)yHKHHO- 
HaubHoro npHdjunKeHHfl (1) jicjkht TeopeMa 
XexT-HnjibceHa, KOTOpaa ^OKa3biBaeT bo3- 
mo^choctb annpOKCHMaHHH 3KcnepHMeH- 
TajibHbix ^aHHbix (J)yHKHHeH mhothx nepe- 
MeHHblX, ^OCTaTOHHO odmeTO BH^a C nOMO- 
mbio ^ByXCJIOHHOH HeilpOCeTH C npJIMbIMH 
nojiHbiMH cb3I33imh. Taxa^ ceTb HMeeT n 
HeiipoHOB bo bxo^hom cjioe, 2n + 1 HenpoH b 
CKpbiTOM cjioe c 3apaHee h3bccthbimh (J)yHK- 
HH3IMH aKTHBaHHH (HanpHMCp, CHTMOH^aJIb- 
HHMbl) H m HeilpOHOB B BblXO^HOM cjioe C He- 
H3BeCTHbIMH (^yHKHH^MH aKTHBaHHH. 

3Ta TeopeMa HBJiaeTca HeKOHCTpyKTHB- 
hoh, nocKOJibKy OHa onpe^ejiiieT tojibko 
npe^CTaBjieHH^ modoii MHoroMepHoii 4>yHK- 


H,HH HeCKOJIbKHX nepeMCHHblX C nOMOHJbK) 
HenpoeeTH ^HKCHpoBaHHoro pa3Mepa. Hen3- 
BeCTHblMH OCTaiOTCa XapaKTepHCTHKH (|)yHK- 
H,HH aKTHBaUHH CKpblTOTO CJI05I H BH^ (fiyHK- 
H,HH aKTHBaUHH HeilpOHOB BblXO^HOTO CJI05I. 

Ha npaKTHKe TpedoBaHHa TeopeMbi XexT- 
HnjibeeHa b ^Yhkhhh aKTHBaijHH y^OBjieT- 
Bop^noT ejie^yiomHM odpa30M. B HenpoHax 
CKpblTOTO CJIOa HCnOJIb3yiOT CHTMOH^aJIbHbie 
(JjyHKHHH, a HeiipoHOB Bbixo^Horo cjioa 
BbldHpaiOT JIHHeHHbie (J)yHKHHH aKTHBan,HH. 
B nponecce odyneHHa HH^HBH^yajibHO riir 
Ka5K^oro HenpOHa onpe^ejiaiOT ero napaMe- 

Tpbl [6]. 

O^Ha H3 npodjieM, KOTOpa^ M05KeT bo 3- 
HHKHyTb bo BpeMfl odyHeHHa HenpoeeTH - 3 to 
H enpHHiiTHe. CyTb 3 toh npodjieMbi b tom, 
hto ceTb MO)KeT dbiTb ^ocTaTOHHO xopomo 
odyneHHaH Ha ynedHOH nocjieAOBaTejibHO- 
cth, T.e. cpe^HeKBa^paTHHecKoe OTKjiOHeHHe 
MOK^y BbIXOflOM eeTH H 3KCnepHMCHTaJIbHbI- 
mh ^aHHbiMH HMeeT oneHb Majioe 3HaneHHe, 
ho, Kor^a npe^CTaBjieHbi HOBbie ^aHHbie, hto 
H e bxo^t b odynaiomyio noejieflOBaTejib- 
hoctb, norpemHOCTb CTaHOBHTCJi dojibmon. 
O^hh H3 enoeodoB ycTpaHeHHa HenpHHOTHe 
- 3 to yBejiHneHHe pa3MepHOCTH HenpoeeTH. 
^pyroh enoeod - 3 to peryji^pH3aHHa eeTH 
[4]. Heejie^OBaHHH noKa3ajm, hto peryji^pn- 





S*x 1 


J Y 





BXOJ CKpblTLIH CJIOH BblXO^HOH C.lOH 


Phc. 1. Pa^HajibHan HeiipoceTb ^jih annpoKCHMauHH 3aBncnMOCTn (1) 


3aijHfl 3HaHHTejibH0 yMeHbinaeT HeBoenpn- 
HMHHBOCTb CeTH, HO npH 3TOM B03paCTai0T 
3arpan>i BpeMeHH Ha ee odyHemie. 

C TOHKH 3peHH5I yCTpaHCHHH HeBOCnpH- 
hmhhbocth 6ojiee 3$(J)eKTHBHbi pa,zjHajibHbie 
cera [7], KOTOpbie, b otjihhhc ot ceTeii c od- 
paTHBiM pacnpocTpaHeHHeM, Tpe6yiOT 6 ojib- 
rnero KOJiHnecTBa HenpOHOB. 

Ochoboh pa^najitHBix ceTen aBJiaeTca 
(J)yHKi^Ha radbas (Radial Basis Neuron) 

radbas {n) = exp(^~ n 2 ) (2) 

CnrHaji n aBjiaeTca cxajiapHbiM npOH3Be- 
^eHHeM BejiHHHHbi X~x Ha ceTeBoe CMeme- 
HHe b , r^e w- \w u , w I2 ,' • • , w ik ] Maipmja- 
CTpoKa BecoB HeiipOHa, a x - BeKTOp-cipoKa 
3HaueHHH BXO^HblX BeJIHHHH x . HraX, 



me \ w ' x \ - (jiyHxiiHa BecoB paccToaHHa 
Mox/jy BeKTOpaMH odo3HaHaeTCn xax dist. 

OyHKijHa radbas ( n ) HMeeT e^HHHiay, xor- 
fla ee bxo/j - hojib, T.e. HeSpOH, padoTaeT xax 
/jeTexTop hto BbmaeT e^HHHiay xa^x/jbiii pa3, 

— T — 

KOma BeKTOpbl w H X OpTOrOHaJIbHbl. 

Pa^najibHaii ceTb ^jia annpoxcHMaijHH 
pe3yjibTaTOB 3KcnepHMeHTa noKa3aHa Ha 
pHC. 1 . OHa COCTOHT H3 /JByX CJIOeB - CKpbl- 

Toro h Bbixo^Horo. Bbixo^OM CKpbiToro cjioa 

-( 1 ) 

ecTb BejiHHHHa a , xoTOpaa reHepnpyeTca 
(J)yHKiiHeH radbas 

a^ = radbaJ^IW^ 1,1 ^ • z/|| • b^ j (4) 

me nepe3 || || odo3HaneHO (jiyHximio dist. 
BeKTOp CMeraeHHa ^ h bbixo/j dist nosjie- 

MeHTHO nepeMHOJKaiOTca, Tax hto Ha Bbixo/je 

-(/) 

nepBoro cjioh nojiynaeM BexTOp & • 

Ha Bbixo/je BTOporo cjioa (hcxo^hoto) 
xax (J)yHxi3HK) axTHBan^HH b3hto jiHHeiiHyio 
(J)yHxiiHK) - purelin(/7 ), T.e. 

y = purelin^LW^ a" ^ +b^ j (5) 

Ha pnc. 1 npHHHTbi cjie/jyiomHe odo- 
3HaneHHa: - MarpHija bxoahoto cjioh 

Heiipocera; LW^ - MaTpHija cjioh, me i - 

HOMep cnofl, a i-1 - HOMep BexTopHoro Bxo^a 

1 

z cjioa; s , S - pa3MepHOCTH bxoahbix 
B eXTOpOB (MaTpHp). 

B podoTe [8] npoBe^eH aHajiH3 Heiipo- 
ceTeii c yneTOM HenpHHuraa. B pe3yjibTaTe 
BbiaBjieHO, hto jiynmeii aBJiaeTca ododnjeH- 
Han perpeccHOHHaa HeiipoceTb, xoTopaa ot- 
hochtch x xjiaccy pa/piajibHbix HenpoceTen. 

MeTOfl xapTorpa^HHecxoro MOflejrapo- 
BaHM paccMOTpHM Ha npHMepe 3arpa3He- 


HHfl nOHB pTyTbK) Ha TeppHTOpHH TaJIHIIXOTO 
paiioHa HBaHO-OpaHxoBcxoii odjiacTH [9]. 

Phc. 3 OTpa>xaeT pe3yjibTaTbi annpox- 
CHMaH,HH 3aBHCHMOCTH (1) C nOMOHJbK) 

pa^najibHOH HeiipoceTH. Ha bxo^ cera no- 
^aBajiHCb xoop^HHaTbi Tonex OTdopa npod, 
xoTopbie dbuiH npHBe^eHbi b de3pa3MepHbix 
BejiHHHH, no cjie^yiomHM (J)opMyjiaM: 


X iZ X IS b 

X — X 

max min 


Yi = - 


Y~ K,.v 


( 6 ) 

(?) 


me X r Yj - xoop^HHaTbi i - toh npodbi, 
z' = 7JV; 


X Y - MHHHMajibHoe 3HaneHHe 

min 5 min 

xoopAHHaT X- h Yp 

X , Y - MaxcHMajibHoe 3HaneHHe 

max max 

xoop,zjHHaT X t Ta Y t . 

N - xojiHHecTBO npod OTdopa. 

Kax odynaiomaa noejie^OBaTejibHOCTb, 
Hcnojib 30 BajiHCb 3 HaneHHa xoHijeHTpaiiHH 
pTyra b noHBe C $ , xoTopbie onpe^ejiajiHCb 
no pe 3 yjibTaTaM aHajiH 3 a npod c xoop^HHa- 
TaMH X , Y. BejiHHHHbi C^l , Taxjxe dbuiH 
npHBe^eHbi x de 3 pa 3 MepHOMy BH^y 


r (0 _ C (mm) 

■ r (max) _ r (min) 
^ Hg ^ Hg 


( 8 ) 


nocjie^HHM 3TanoM nocTpoeHHa MO^ejiH 
aBJiaeTca npoBepxa ee Ha a^exBaraocTb, cyra 
xoTOpoii HBJiaeTCn npoBepxa nojiyHeHHoii mo- 
^ejiH Ha npHro^HOCTb pemeHHa 3a^ann no 
xoHenHOMy pe3yjibTaTy. Kax xpHTepnii a^ex- 
BaTHOCTH HCn0JIb30BaH0 X03(j)())HHHeHT xop- 
pejiauHH nojiyneHHbix 3a Mo^ejibio h ^eiiCTBH- 
TejibHbix 3HaneHHH xoHueHTpanHH pTyra [3]. 

Ha pnc. 2, a OTodpa)xaiOTCn sxcnepHMeH- 
TajibHbie 3HaneHHa z i h 3HaneHH5i z i , nojiy- 
HeHHbie B COOTBeTCTBHH C MO^eJIbK). H3MeHe- 
HHe XOHH,eHTpaH,HH pTyTH (b OTHOCHTeJIbHbIX 
e/JHHHIjax) Kax (f)yHXI^HH XOOp^HHaT X H y, 
noxa3aHO Ha pnc. 3, d, c xoTOporo bh^ho, hto 
npocTpaHCTBeHHaa noBepxHOCTb HMeeT apxo 
Bbipa^ceHHbie nnxH, a 3 to CBH^eTejibCTByeT 
o HeoAHOpo^Hoera pacnpe^ejiCHHa pTyTH b 
noHBax TajiHiaxoro paiioHa. Pe3yjibTaTbi npo- 
BepxH Ha a^exBaraocTb nojiyHeHHoii Mo^ejin 
npe^ocTaBjieHbi Ha pnc. 2 , b. ^aHHoro 
ejiynaa K z — 0,9899 , hto CBH^eTejibCTByeT 
o Bbicoxoii CTeneHb cxo^hmocth sxcnepH- 
MeHTajibHbix 3HaneHHH h 3HaneHHH, nojiy- 
HeHHblX B COOTBeTCTBHH C MO^eJIbK). 

^jih onpe^ejieHHH xoHneHTpaHHK) pTyra 
b noHBe HeodxoflHMO no xapTe mccthocth 
onpe^ejiHTb ee xoop^HHaTbi h no ^opMyjiaM 
(6) h (7) BbiHHCJiHTb de3pa3MepHbie 3Hane- 
HHa xoop^HHaT Xj h y i , xoTopbie aBjunoTca 
BxoflOM Heiipocera. 
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Phc. 2. Pe3yjibTaTbi MaTeMaTHHecicoro 

MO^ejiHpoBaHHH co^epacaHHH pTyTH 
b noHBe 

Ha ee Bbixo/je nojiyHHM xoHueHTpanHH 
pTyTH b de3pa3MepHbix e^HHHi^ax. Hc- 
nojib3ya (j)opMyjiy (8), onpe^eji^eM co^ep)xa- 
HHe pTyra b noHBe b pa3MepHbix e^HHHiaax 

{mz/kz) 

c® = + z* (c^ max)> - c^ min A 

nojiyneHHoe 3HaneHHe C^ g no3BOJia- 
eT onpeflejiHTb aHOMajibHoe coflep5xaHHe 
pTyra b BbidpaHHoii mccthocth TajiHiaxoro 
paiioHa 

p( a ) ~ fO) _ p( k ) _ p(f) , (9) 

me - cpe^Hee co^ep^caHHe pTyTH b 
( xjiapx)[10]; 

C$ - cpe^Hee co^ep^caHHe pTyra b no- 
HBe (4)0 h). 

Pa3padoTaHHyio Mera^nxy mo^cho hc- 
nojib30BaTb Rim onpe^ejieHHa aHOMajibHoro 
co^epixaHHn b noHBax h ^pyrnx ojicmchtob 
T axHx, xax Pb, As, Cu, F, Mn h ^pyrnx. 

Merafl oiaeHXH co^ep^xaHHa 3JieMeHTOB 
B noHBax ^aeT B 03 M 0 )XH 0 CTb aBTOMaTH 3 H- 
pOBara npoijecc xapTorpa(J)HHecxoro mo- 
AejinpoBaHHn nyTeM nocTpoeHHa ^eiiCTBH- 
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PhC. 3 JlHHHH H30K0HUeHTpaU,Hll pTyTH b noneax 


TeJIbHbIX 3HaneHHH H30JIHHHH KOHijeHTpa- 
ijhh, a He hx cpe^HHx 3HaneHHH. Ilpn 3 tom 
KOJiHnecTBO TaKHx jihhhh HeorpaHHHeHO. 
3t0 flaeT B03M05KH0CTB nOJiyHHTb TOHHbie, 
a 3HanHT h o6beKTHBHbie 3KOJioro-TexHore- 
oxHMHnecKHe xapTbi. Kax npHMep, Ha pnc. 
3 nOKa3aHbI JIHHHH H30K0HH,eHTpai],HH pTy- 
TH, KOTOpbie HaHeceHbi Ha xapTy rajiHipco- 
ro paiiOHa. 
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TEMPLATE METHOD OF FORECASTING THE FINANCIAL CONDITION 

In theses treated a new method of forecasting the financial condition of the company. The algorithm is interesting 
because in practice shows the high accuracy of the forecast. This is achieved by eliminating the factors of reduced 
quality prediction, which characteristic of the traditional forecasting methods. 

Keywords: forecast financial position, financial ratios, the accuracy of the forecast, the forecast of bankruptcy, a 
new forecasting method, retrospective dynamics of indicators of crisis, template method 


Conference participant 

T he contradictory and inaccurate forecast- 
ing results obtained by traditional meth- 
ods, is currently one of the most pressing 
problems in forecasting the financial condi- 
tion of the company. 

Classical methods of forecasting is based 
on a study of the financial indicators for in- 
dividual periods. One of the first who started 
to use financial indicators in methods of fore- 
casting have been Beaver (Beaver 1966). He 
found that for the prediction can be used a 
variety of indicators. 

In 1968, Altman continued development 
of this area, using multiple discriminant anal- 
ysis in the construction of predictive models. 

1980. Olson proposed the use of logistic 
analysis to estimate the probability of bank- 
ruptcy. 

In 1996, Joy Begley found that the rel- 
evance of the model depends on the age of 
its elaboration. Thus, 30 years after the ap- 
pearance of the first mathematical models to 
predict, was discovered factor reduces the ac- 
curacy of the forecast. 

The imperfection of the models was also 
visible at the time of modeling, but the de- 
velopers have proceeded from the real con- 
ditions. At a time when no one imagined 
that such a personal computer, a task was to 
develop a universal method for predicting 
bankruptcy with a minimum of mathemati- 
cal tools. It was necessary to enable any user, 
armed with a pencil and exercise book would 
be able to calculate the prediction of bank- 
ruptcy. It should be noted that scientists have 
perfectly coped the task, offering users a rich 


arsenal of the most optimal predictive mod- 
els. 

However, now, when every accountant 
has at its disposal powerful personal com- 
puters, it can be stated that the prerequisites 
are ripe for the emergence of new methods 
of prediction based on the study of large 
amounts of data and related to time-consum- 
ing calculations. Obviously, the handling 
of large information processes for personal 
computers is not a problem. 

In addition to the factor-old development 
model that reduces the accuracy of the fore- 
casts noticed by Joy Begley (Joy Begley), 
you can also note the following factors: 

• Ignoring of retrospective dynamics of 
financial indicators; 

• Building models based on accounting 
data of different types of enterprises, result- 
ing in occurs ignoring type of enterprise, the 
specificity of activity, feature of the economic 
situation and other factors. 

Eliminate these shortcomings will help 
the elaboration of a new method of forecast- 
ing. It is the emergence of new information 
technology tools allow to start implementing 
this method, since the number of computa- 
tional operations in the implementation of 
such methods should be increased by orders 
of magnitude. 

Thus, the new approach in predicting the 
financial condition represents detailed study 
of sets of values of financial performance for 
the period. Naturally, the whole procedure 
must be carried out automatically by means 
of special software. 


The crisis is accompanied by certain pre- 
requisites. As in the period of crisis and in the 
pre-crisis period, the state of the company, its 
financial condition is characterized by a par- 
ticular set of values of financial performance 
or a set of random values. A must for every 
company to identify their individual “pre- 
crisis” templates. The user determines the 
“crisis” periods and periods prior to “crisis” 
will be marked as “pre-crisis”. Accordingly, 
a set of indicators in the pre-crisis period is 
marked as “pre-crisis”. 

The function of early recognition of the 
crisis based on a comparison of the tem- 
plate of financial indicators for the current 
reporting period with templates of previ- 
ous periods. 

The implementation of this prediction 
algorithm is based: on the search for in ar- 
chive database set of values of financial ra- 
tios corresponding to the pre-crisis period, 
and at the same time not less than 75% 
similar with a set for the current reporting 
period. In the event detection of such a set of 
indicators, there are grounds for the issuance 
of an warning of information system about 
the possible development of a crisis situation. 

To confirm the significance of the pro- 
posed algorithm was necessary to compare 
the forecast results of the template method 
with the accuracy of forecasts, which show 
the classical methods of prediction of bank- 
ruptcy, such as for example the method of 
Liss (Liss), 2-factor model of Altman (Alt- 
man), model Springeyta (Springate), Tafflera 
& Tishou (Taffler & Tishow) and Fulmer 


Table 1 


Accuracy of Forecasts by different methods 


Method 

Liss 

2-factors 

Altman 

Springate 

Taffler 

& 

Tishow 

Fulmer 

Arithmetic 
average of the 
accuracy of 
forecasts 

Template 

method 

Accuracy 

comparison 

16% 

Probability of bankruptcy 

41% 

25% 

34% 

2% 

61% 

32,6% 

Forecast accuracy 

59% 

75% 

66% 

98% 

39% 

67,4% 

75,2% 

Safin-Grup 

0% 

1% 

0% 

0% 

45% 

90,8% 

91,23% 

GekaTex 

65% 

50% 

40% 

0% 

80% 

53,0% 

80,85% 

DigiAger 

80% 

35% 

80% 

0% 

45% 

52,0% 

76,92% 

CarComVit 

20% 

10% 

25% 

0% 

70% 

75,0% 

63,64% 

Bilgi-Com 

10% 

16% 

21% 

11% 

64% 

75,6% 

62,50% 
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Fig. 1. Lift Chart classic and formulaic methods. 

Where, 1-Safin-Grup, 2-GekaTex, 3-DigiAger, 4-CarComVit, 5-Biigi-Com 


(Fulmer). All of these methods, also a tem- 
plate method of prediction was tested on a 
sample of five companies of the Republic of 
Moldova (Safin-Grup, GekaTex, DigiAger, 
CarComVit, Bilgi-Com). As a result, results 
were obtained which are shown in Table 1 . 

Table 1 shows that the high interest rates of 
forecast accuracy made by formulaic method 
were shown in enterprises Safin-Grup - 91,23%, 
GekaTex-80, 85%. A good result in the com- 
pany DigiAger - 76,92% and about 63% at the 
companies CarComVit and Bilgi-Com (Fig. 1). 


It should be noted that the enterprise Safin-Grup 
good percentage of forecast accuracy has been 
featured as the classical methods (90.8%) so 
and formulaic method (91.23%). As for Geka- 
Tex and DigiAger it can be stated that these en- 
terprises template method showed much more 
accurate results. The company GekaTex classi- 
cal methods - 53%, template method - 80.85%, 
a positive difference in favor of a formulaic 
prediction method is 27.85%. The enterprise 
DigiAger this difference is 24.92% (76.92% 
-52% = 24.92%). 


In enterprises CarComVit and Bilgi-Com 
formulaic method of prediction accuracy 
was lower by about 8%. However, judging 
from the average data, the template method, 
in general, showed a prediction accuracy of 
75.2% compared to 67.4% of the classical 
methods. Thus, it can be argued that the 
template method by an average of 7.8% 
showed higher forecast accuracy than clas- 
sical methods of prediction. 

These study confirms the significance of 
the assumptions about the importance of pre- 
diction the financial condition by recognition 
of sets of values of financial indicators, spe- 
cific to the pre-crisis situations. 
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HEPA^HOrEHHOE TEIIJIOBbl^EJIEHHE B HE^PAX 3 EMJIH H 
nJIAHET H ErO BEPOilTHAil KOCMHHECKAil nPHPO/JA 

Oduapyofceno Hoeoe ReneHue, saKiuonaioipeecR e u36bimouHOM naepeee nedp Kpynnux men CojmenHou 
cucmeMbi codepjtcaiquMCM e hux ucmonuuKOM ouepzuu, UMeioipeM KocMiwecme npoucxoofcdenue, 
ModynupyeMbiM nonootcenueM u nanpaenenueM deujtcemiR CojineHuou cucmeMbi e ranaKmuKe, mno 
no360Jinem npednonaeamb npucymcmeue e zcuioKmunecxoM npocmpaucmee neKoeeo menjioebidejimoipeeo 
(panmopa, ejiumme xomopoeo npueodum k ebidejienujo onepzuu e uedpax kocmuhcckux men. BeponmubiM 
KaududamoM e xmecmee mciKozo mermoebidejimoipezo (panmopa Moeym dumb uacmuifbi meMuou Mamepuu. 
TaKDtce He ucmnoneHO enuRHue (panmopoe epaeumai^uoHHoii npupodbi. 

KjiiOHeBbie cjioea: kocmhhcckhh hctohhhk BHyrpeHHeH 3HeprHH 3 cmjih h miaHeT; rajiaKTHnecKHH 
TenjionpOH3BO^mHH (J^aKTOp; BBi^eneHHe Tenjia b He^pax 3 cmjih h njiaHeT nocpe^CTBOM tcmhoh MarepHH. 

A new phenomenon was discovered, consisting in excess heating of the depths of the large Solar system 
bodies by their internal energy source of cosmic origin, being modulated by position and direction of the So- 
lar system motion in the Galaxy. This suggests the presence of a heat-generating factor in the galactic space, 
whose effect results in the energy release in the cosmic bodies ’ interiors. The dark matter particles may be 
the probable candidate as such heat-generating factor. The influence of gravitational factors is also possible. 

Keywords: cosmic source or internal energy of the Earth and Planets, galactic heat-generating factor, 
heat generation in the Earth and Planetary interiors through the dark matter. 

C onocTaBjieHne 3HaHHTejiBHoro Mac- 
CHBa reojiornnecKHx n acTpOHOMnne- 
ckhx /jaHHbix no3BOJiaeT c^ejiaTb bbibo/j o 
B epoflTHOM npncyTCTBHH b He/jpax 3eMjin n 
njiaHeT HCTOHHHKa 3Heprnn kocmhhcckoto 
nponcxo5K^eHH^, MO^yjinpyeMoro noji05Ke- 
HneM n HanpaBjieHneM ^BH^ceHmi Cojmen- 
HOH CHCTeMBI B TaJiaKTHKe, HTO n03B0JI5ieT 
roBOpHTB o npncyTCTBHH b rajiaKTnnecKOM 
npocTpaHCTBe HeKoero TenjionpOH3BO,zpime- 
ro (j)aKTOpa, bjihahhc KOTOporo npHBO^HT k 
BB i^ejieHHio 3Heprnn b He^pax ko CMnne ckhx 
T en [3-6]. 

Cne^Bi padoTBi 3 toto TennoBoro hctoh- 
HHKa npouBjnnoTCn b nepByio onepe/jB b koc- 
MnnecKHx pHTMax 3H^oreHHon aKTHBHO cth 
3eMjin n ^pyrnx Ten Cojihchhoh chctcmbi 
( 375-470-MHJIJIHOHHOJieTHHH IJHKJI Bhjico- 
Ha, 100/200-MHJIJIHOHHOJieTHHH IJHKJI (iJHKJI 
EepTpaHa n hojiobhhhbih eMy), 30 -mhjijih- 

OHHOJieTHHH IJHKJI LLlTHJIJie). 3TH pHTMBI 

CBH3aHBi e H3MeHeHHnMH pencHMa kohbckipih 
B emecTBa 3eMHBix He^p n BBi3BaHBi hmchho 
BB i^eneHneM 3Heprnn b He/jpax [3 ]. TThkjt 
B njieoHa onpe/jejiaeTca nepeeeneHnnMH 
Cojihchhoh cncTeMon ennpajiBHBix pyKaBOB 
TajiaKTHKH. H,hkji UlTHjnie - ocunjiJinpnnMH 
Cojihchhoh encTeMBi otho CHT e jibho ranaK- 
THnecKOH nnocKOCTH. TJhkji EepTpaHa paBeH 
rajiaKTHnecKOMy ro^y - nojmoMy odopOTy 
CoJIHeHHOH CHCTeMBI OTHOCHTeJIBHO IJCH- 
TpajiBHBix Mace TajiaKTHKH. 

«H36 bITOHHBIH», ^OnOJIHHTeJIBHBIH K 
pa^HoreHHOMy, hctohhhk BHyTpeHHeii 3Hep- 
thh 3eMjiH (h flpyrnx KpynHBix o 6 bcktob 
Cojihchhoh chctcmbi) eonocTaBHM e hhm no 
mohjhocth; nyBCTBHTejieH k HanpaBjieHHio 
^BH5KeHH5I njiaHCTBI B npOCTpaHCTBe (MaKCH- 
MajiBHoe BBmejieHHe 3HeprHH nponexo^HT b 
3noxH, Koma BeKTOp ckopocth ee b TajiaK- 

THKe JI05KHTC5I Ha njIOCKOCTB 3KJIHHTHKH, TO 
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Phc. 1 . CBH 3 b Me^y Bbi^ejieHHeM 3 Hepnm b He^pax 3 cmjih h HanpaBjieHneM 
ee ABH^ceHHH b rajiaKTHnecKOM npocTpaHCTBe. 


ecTB ^Banc^Bi b TeneHHe o^hoto odopOTa bo- 
Kpyr ueHTpa TajiaKTHKH - Ka5K,nBie 100 mjih. 
jieT, cm. pnc. 1); pearnpyeT BcnjiecKOM 3Hep- 
roBBi^ejieHHa Ha npHcyTCTBHe b rajiaKTH- 
necKHx OKpecTHOCTax Cojihchhoh chctcmbi 
3HanHTejiBHBix CKonjieHHH BemecTBa [3,4]. 

nOKa3aHBI TpH nOCJie^HHX BHTKa 3eM- 
HOH OpdHTBI B TaJiaKTHHCCKOH njIOCKOCTH. 
Pa3orpeB 3 Cmhbix He^p npHxo^HTca Ha Te 
ynacTKH opdHTBi, Ha kotopbix BeKTOp rajiaK- 
THnecKoro ^BHnceHHa 3 cmjih jiokht b njio- 

CKOCTH 3KJIHHTHKH (HanpaBJICHHC ^BHnCCHHII 
3eMjiH b TaJiaKTHKe H3MemieTcn c nepHO^OM, 
paBHBiM o^HOMy rajiaKTHnecKOMy rony, co- 
CTaBJiaiomeMy npHMepHO 200 mjih. jict, B 3a- 
HMHaa opHeHTaiiHa njIOCKOCTH skjihhthkh 


h rajiaKTHnecKOH njIOCKOCTH ocTaeTca He- 
h 3 mchhoh). OneBH^HO, hto 3nox pa3orpeBa 
flOJDKHO dBITB £Be B TCHCHHe O^HOTO odopO- 
Ta 3eMjiH b TaJiaKTHKe, hto h Hadjiio^aeTca. 
KoJIHHeCTBO BBI^eJiaeMOH 3HepTHH B 30HaX 
MaKCHMajiBHoro TenjiOBBi^ejieHHa 3aBHCHT 
OT npO^OJUKHTeJIBHOCTH npedBIBaHHH 3eMJIH 
B HHX, HTO, B CBOIO OHepe^B, 3aBHCHT OT djIH- 
30 cth anorajiaKTHa (MaKCHMajiBHO y^ajieH- 
HOH OT I^eHTpa TajiaKTHKH TOHKH OpdHTBi, 
r^e ^BHnceHHe 3 cmjih 3aMe^JieHHo) k o^hoh 
H 3 3 thx 30H. nocKOJiBKy cpe^Hee HanpaBjie- 
HHe och BpameHHa 3 cmjih Ha ^jihtcjibhbix 
M acmTadax BpeMeHH nepneH^HKyjiapHO 
njIOCKOCTH 3KJIHHTHKH, OHCBH^HO TaK^Ce, 
hto nojiOBHHy rajiaKTHnecKoro ro^a 3eMJia 


MaKapeHKO A.H., 
mji. Hayn. coTp. 
HayHHO-HH}KeHepHBIH LteHTp 
pa^HorH^poreo3KOJiorHHecKHx 
nOJIHTOHHBIX HCCJie^OBaHHH 
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Phc. 2. CeH3b reorpa^HHecKoii umpoTbi MaKCHMajibHoro TenjiOBbi^ejieHHH b HeApax 
3eMjiH (ropaneii umpoTbi) c rajiaKTHnecKHM ABHaceHHeM Cojihchhoh CHCTeMbi. 


6y^eT ABHraTbea CeBepHbiM nojiymapneM no 
xoAy ABHaceHHa, a Apyryio nojioBHHy - K)ac- 
hbim, TaKHM o6pa30M, o6a noaymapHa pa30- 
rpeBaiOTca nonepeMeHHO. npnneM yeaoBHa 
pa3orpeBa He paBHOAeHHbi - cnjibHee 6y^eT 
pa3orpeBaTtca to nojiymapne, KOTOpoe Ha- 
npaBjieHO no xoAy ABnaceHHa b panoHe ano- 
raaaxTHa. 

Pa6oTa 3 toto xocMnnecKoro HCTOHHHxa 
OHeprnn oeymecTBaaeTca bo BHyTpeHHeM n 
BHenmeM aApe 3eMjin, a Taxace b MaHTnn. 
YaejibHoe TenjiOBbi^ejieHne Ha eAHHHijy 
o6beMa cocTaBjiaeT ao 20 Bt/km 3 b MaHTnn n 
AO 30 Bt/km 3 b aApe 3eMjin n Mano H3MeHa- 
eTca c rjiyOnHon no BceMy o6beMy 3eMHoro 
mapa 3a HCKmoneHneM, B03MoacHO, caMbix 
BHeniHHx ero cnoeB [4]. 

H36biTonHoe BbiAejieHne Tenjia nponc- 
xoaht npenMymecTBeHHO b noace MeacAy 
65° ceBepHon mnpoTbi n 65°K>acHon mnpOTbi 
(pnc. 2). Bonee aKTHBHoe TenjiOBbiAejieHne 
nponcxoAHT nonepeMeHHO to b oahom, to 
b ApyroM nojiymapnax c nepnoAOM okojio 
200 mjih. jieT, paBHOM nepnoAy oOpameHHa 
BOKpyr neHTpa T aaaxTHXH (raaaxTHHeexoMy 
roAy) [4]. IIInpoTHaa 30Ha, b KOTOpoii npo- 
hcxoaht MaKCHMajibHoe BbiAeaeHne Tenjia 
(«ropanaa mnpoTa»), CMemaeTca BAOHb 
6JIH3KOH K CHHyCOHAaabHOH KpHBOH bo Bpe- 
MeHH, caeAya CMemeHHio npoexijHH anexea 
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(t. e. HanpaBjieHna raaaxTHHecxoro ABnace- 
Hna) CoaHenHon cncTeMbi Ha 3eMHyio no- 
BepxHOCTb [4] (pnc. 2). 

C MaKCHMaJIbHOH HHTeHCHBHOCTbK) Ha- 
rpeB nponcxoAHT, KOTAa npoeKAna ABnace- 
Hna 3eMan b raaaxTHxe nonaAaeT Ha 3eMHon 
3KBaTOp (xaacAbie 100 mhh. hct) [ 4] (pnc. 
1 ). Hmchho b 3 to BpeMa HanpaBaeHne abh- 
aceHna CoaHenHon cncTeMbi b TaaaKTHKe 
HaxoAHTca b naocKOCTH sxnnnTHKH n b 3 to 
B peMa TenaoBbiAeaeHne MaxenMaabHO, hto 
H axoAHT CBoe BbipaaceHne b cymecTBOBaHHH 
3KBaTOpnaabHoro ropanero noaca b HeApax 
3eMan (pnc. 2), OTneranBO BbipaaceHHoro b 
ee aApe n MaHTnn [4]. AHaaornnHbie noaca 
Ha6aiOAaiOTca n Ha Apyrnx naaHeTax (Mep- 
xypnn, BeHepe, JlyHe, Mapee, EBpone...) [5]. 

Tot (J)aKT, hto nponcxoAHT noonepeA- 
Hbin HarpeB npenMymecTBeHHO oahoto H3 
noaymapnn [4], a Taxace 3aBncnMOCTb H3- 
6biTOHHoro TenaoBbiAeaeHna b HeApax naa- 
HeT ot nx Macebi (pa3MepOB) [5], no3BoaaeT 
npeAnoaaraTb, hto Tenaonpon3BOAamnn 
(j)aKTOp b 3HannTeabHOH Mepe noraomaeT- 
ea npn npoxoacACHHH nepea HeApa naaHeT. 
HHTeHCHBHOCTb noraomeHHa ero 3aBnenT, 
no-BHAHMOMy, ot eocTaBa naaHeTHbix HeAp 
(npeAnoaoacHTeabHO eoAepacaHna BOAOpOAa 
n aceae3a) [5, 6]. 

OraocHTeabHO npnpOAbi Tenaonpon3- 


BOAamero (J)axTOpa HanOoaee BepoarabiM 
npeACTaBaaeTca B3anMOAencTBHe BenjecTBa 
3eMan n Apyrnx xocMHnecxHx Tea e Kaxon- 
an6o H3 xoMnoHeHT tcmhoh MaTepnn Taaax- 
thkh (aaeMeHTapHbie nacTHijbi 4-ro noxoae- 
Hna, MamHTHbie MOHonoan, Maabie nepHbie 
Abipbi n t. n.) [6]. Taxne npeAnoaoaceHna Ae- 
aaaneb paHee b (j)H3HHecxoH anTepaType [7- 
18]. 3Ta TpyAHOo6HapyacHMaa rnnoTeTHne- 
exa a eyOcTaHAna paeeeaHa b raaaxTHHecxoM 
npocTpaHCTBe n eocTaBaaeT, xax noaaraiOT, 
3HannTeabHyK) nacTb Macebi raaaxTHKH. 
Taxace He ncxaioneHO B03AencTBne co cto- 
poHbi raaaxTHKH (j)aKTOpOB rpaBHTan,noH- 
hoh npnpOAbi, o B03M0acH0 cm aero Taxace 
paHee coo6maaocb [1,2]. 

npeAnoaaraeMaa nacTHiaa, xoTOpaa mo- 
aceT 6biTb OTBeTCTBeHHa 3a pa6oTy xocMHne- 
CKOTO HCTOHHHKa 3HepTHH naaHCTHblX HeAp 
BbiAeaaa 3Heprmo nyTeM aHHHTHaau,HH, 
AoaacHa bxoahtb b cocTaB tcmhoh MaTepnn 
raaaxTHHecxoro Ancxa. B^acTHiaa oOaaAaeT 
BbICOKOH npOHHKaiOmeH enoeoOHOCTblO, AO- 
CTaTOHHO noaHO noraomaacb anuib npn npo- 
xoacAOHHH ToamH BemecTBa, conocTaBHMon 
c AnaMeTpOM 3eMan (ceneHHe B3anMOAen- 
CTBHa c naaHeTHbiM BemecTBOM = 10 32 . . . 10 34 
cm 2 ; ceneHHe B3anMOAencTBHa - aAepHo^n- 
3nnecxaa xapaKTepncTHxa, onpeAeaaiomaa 
HHTeHCHBHOCTb B3anMOAGHCTBHa MeacAy 
nacTHAaMH) [6]. Maeea nacTHAbi, B03MoacHO, 
6an3xa x aTOMHon Maeee aceae3a. CnHH3aBH- 
chmo B 3anMOAencTByeT e naaHeTHbiM Beme- 
ctbom [ 6] (cnHH - BpamaTeabHaa xapaKTepn- 
CTHxa saeMeHTapHbix nacTHia). Taxace He ne- 
xaioneHo BbiAeaeHHe Tenaa b HeApax naaHeT 
nocpeACTBOM xaTaan3a aAepHbix peaxAHH 
CHHTe3a xaxHMH-an6o nacTHiaaMH tcmhoh 
M aTepnn, o B03MoacHOCTH aero coo6maaocb 
b 4>H3HHecxoH anTepaType (cm., HanpHMep, 
[16]). 

3eMaa, paBHO xax n Apyrne Teaa Coa- 
HeaHon cncTeMbi, MoaceT 6biTb ncnoab30Ba- 
Ha xax TOHHbiii npnOop, HHAnxaTop, pearn- 
pyiomHH Ha npoijeccbi, npOTeKaiomne b ee 
OKpeCTHOCTaX. 
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Ha6neB A. A., ct. 
npeno^aBaTejiB 

AK6ep3afle M.C., CTyzjeHT 
K)36aniOBa H.IIL, CTyneHT 
AxMe^jiH H.A., CTyneHT 
Ca^apajineBa H.A., ciyueirr 
EanpaMOBa fl.M., CTyzjeHT 
BejineBa Jl.P., CTyneHT 
ryceHHOBa C.P., CTyneHT 
Ta^HpOB A.T., CTyaeHT 

EaKHHCKHH rOCy^apCTBeHHBIH 
YHHBepCHTeT, A3ep6aH^5KaH 

y HaCTHHKH KOH(J)epeHI];HH, 
HaijHOHajiBHoro nepBeHCTBa no 
HaynHon aHajiHTHKe, 

OTKptiToro EBponencKO- 
A3naTCKoro nepBeHCTBa no 
HaynHon aHajiHTHKe 


MATEMATHKO-KAPTOrPAOHHECKOE MO^EJIHPOBAHHE 
rOMOrEHHOCTH nPOCTPAHCTBEHHOH CTPYKTYPbl 
nOHBEHHOrO nOKPOBA A3EPEAH/PKAHA 


Aemopu e srnou cmambe usjiazajom pe3ynbmambi MameMamum-KapmozpajnmecKozo Modejiupoeamm 
zoMozeunocmu npocmpaucmeeuHou cmpyKmypbi noneeuHozo noxpoea Ha KOMnbwmepe c npuMenenueM zeo- 
UHcjjopMaijuoHHbix cucmeM ua npuMepe meppumopuu A3ep6audjfcana 

KjnoneBbie cjiOBa: MO^ejiHpOBaHne, npocTpaHCTBemiaa CTpyiaypa, noHBa, roMoreHHOCTb, reoHHcjiop- 
Mai^HOHHbie CHCTeMbI 

Autors in this article describe rezults of mathematical-cartographical modelling of homogenity spatial 
- temporal structure of soil cover on computer using geographical information system on example of Azer- 
baijan territory 

Keywords: modeling, spatial strukture, soil, homogenity, geoinformation system. 


B odjiacTH (j)H3HHecKon reorpa(j)HH no# 
TepMHHOM roMoreHHOCTb no^pa3yMe- 
BaiOT ,nH(j)(j)y3HOHHoe nepeMemHBaHne ^Byx 
noKa3aTejieii, KOHTaKTHoe B3aHMO^encTBHe 
^Byx noKa3aTejieii, npoHHKHOBeHHe o/jhoto 
noKa3arejifl b norpaHHHHyio oOnacTb /jpyroro 
n T.a. A CTeneHb roMoreimo cth onpe^enaiOTca 
B3anMonepexo^aMH ojicmchtob, KOTOpaa ot- 
MenaioTca rpaHHHHoii jiHHnen [1]. YnnTbiBaa 
Bbime OTMeneHHoro mbi npnmjiH k TaKOMy bbi- 
Bo^y hto, onpe/jejieHHe npocTpaHCTBeHHOH 




Phc. 2. Bb^ejieHKe rpyun KBa^paioB 


TaSjinua 1 


MaTpnpa njioma/jeH nonBeHHwx apeajiOB no KBa^paTaM BhiopaiinoM rpynnw 
(Ha npnMepe nepson rpynnw KBa/jpaTOB-1,2,7,8, cMOTpnTe - Pnc.2) 



njioma/jb pa 3 JIHHHbIX BH^OB IIOHBeHHblX apeajiOB (m)-KB.KM. 

KnaapaTbi -n 

4 

35 

2 

44 

6 

36 

7 

43 

21 

1 

26,10 

99,81 

0 

0 

0 

0 

0 

0 

0 

2 

0 

155,6 

26,34 

46,48 

236,2 

97,53 

117,8 

5,68 

0 

7 

0 

248,6 

0 

0 


0 

0 

0 

0 

8 

0 

627,62 

0 

0 

0 

214,12 

0 

38,03 

58,2 


Ta6jinua 2 


m 

4 

35 

2 

44 

6 

36 

7 

43 

21 

21 

L 

26,10 

1131,63 

26,34 

46,48 

236,2 

311,65 

117,8 

43,71 

58,2 

58,2 


Ta6jinua 3 


m 

4 

35 

2 

44 

6 

36 

7 

43 

21 


681,21 

489882,2 

693,79 

2160,39 

55790,44 

55359,47 

13876,84 

1478,54 

3387,24 


rpaHHnbi roMoreHHbix TeppHTOpHH HexoTOpbix 
KOMnoHeHTOB npHpo^bi HanpHMep noHBeHHO- 
ro noKpOBa, pacTHTejibHoro noxpOBa, jihtojio- 
rnnecKoro noKpbiTHu ropHbix nopo/j, reoMOp- 
4)OJiorHnecKoro CTpoeHira paccMaipHBaeMbix 
TeppHTOpHH /JOJDKHO TOHHO OTpa^OTb TpaHH- 
Hbl THnOB H BH^OB nOHBeHHBIX, paCTHTeJIBHBIX 
, reoMOp(j)OJTorHnecKHx h jiaH^ma(J)THbix h 
^pyrnx CTpyKTyp j\jir ijejieH npoBe^eHHa Ha- 
ynHoro h nacTHoro paiiOHHpoBaHHa no Tpe6o- 
BaHHio H3ynaeMOH npodneMbi. 
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npH 3 tom mbi Ha noHBeHHoii xapTe (Kap- 
Ta cocTaBjieHa coTpyaHHicaMH HHCTHTyTa 
ArpoxHMHH h noHBOBe^eHHa b MacmTade 
1: 600 000) pa3/jejiHjiH TeppHTOpmo A3ep- 
6an^5KaHa Ha 391 KBa/jpaTOB mioma^bio 250 
kb. km Ka5K£oro (Phc. 1). ^anee b npe/jejiax 
Ka^c^oro KBa^paTa H3MepeHa njioma/jb no- 
HBeHHbix apeajiOB c noMombio reoHH^op- 
MaBHOHHOH CHCTeMbI MAPINF05. nOTOM 
onpe^eneHa o6maa njioma/jb Ka5K#oro BH^a 
noHBeHHbix apeajiOB b npe^enax KBa^paTOB. 


OcTajibHbie MaTeMaTHnecKHe BbiHHCJie- 
hhh BbinojiHeHbi cjie^yiomHM o6pa30M: 

Illar 1. Onpe^ejieHbi HOMepa rpynnbi 
KBa^paTOB (no 4 KBa/jparaM) HMeioirpie reo- 
rpa^HnecKHe rpaHHijbi (eoee/jCTBa), nocne 
nero onpe^ejiCHbi o6man njioma/jb ^jhi Ka^c- 
^oro BH^a noHBeHHbix apeajiOB b npe^enax 
Bbi6paHHOH rpynnbi KBa/jpaTOB (Phc.2) 

Illar 2. Ka^oii rpynnbi KBa^paTOB 
cocTaBjieHa MarpHija «KBa^paT-KMnoHeHT» 
cjie^yioiBHM o6pa30M: 
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TaSjinpa 4 

Ko 3 (|)(|)iiniieiii roMoreHHOCTH (Krnn) ci poemiH noMBeimoro noKpoea A3ep6aii (mana no KBanpaiavi BbiopaHHoii rpynnbi (87 ivoa ipai) 


JSfo KB 

X 

Y 

Krnn 

N« KB 

X 

Y 

Krnn 

1 

555,094 

1330,53 

0,57 

45 

849,596 

750,076 

1,28 

2 

670,267 

1330,53 

0,97 

46 

969,963 

750,076 

1,37 

3 

1240,33 

1325,33 

1,09 

47 

1069,25 

755,27 

1,42 

4 

675,766 

1220,85 

1,43 

48 

1189,62 

760,769 

4,53 

5 

788,19 

1215,35 

0,96 

49 

1309,98 

755,27 

0,52 

6 

1133,41 

1218,1 

1,05 

50 

1433,1 

755,27 

0,82 

7 

1240,33 

1220,85 

6,2 

51 

1543,08 

763,213 

0,9 

8 

226,07 

1103,23 

1,81 

52 

458,861 

640,402 

0,8 

9 

332,995 

1105,68 

1,12 

53 

568,536 

637,653 

0,64 

10 

445,419 

1100,48 

2,85 

54 

683,709 

640,402 

0,51 

11 

557,843 

1103,23 

0,26 

55 

788,19 

642,846 

1,79 

12 

678,21 

1103,23 

2,1 

56 

908,557 

645,596 

0,48 

13 

788,19 

1100,48 

0,9 

57 

1018,23 

648,345 

0,6 

14 

903,058 

1097,74 

0,75 

58 

1133,41 

642,846 

3,37 

15 

1015,48 

1094,99 

3,54 

59 

1253,77 

637,653 

0,78 

16 

1136,15 

1097,74 

1,04 

60 

1363,45 

645,596 

0,81 

17 

1240,33 

1097,74 

0,44 

61 

1484,12 

637,653 

0,4 

18 

1366,2 

1094,99 

0,43 

62 

568,536 

527,978 

0,65 

19 

332,995 

988,061 

0,52 

63 

678,21 

525,229 

1,38 

20 

450,918 

988,061 

0,76 

64 

793,383 

522,479 

0,78 

21 

555,094 

988,061 

2,42 

65 

903,058 

517,286 

2,56 

22 

678,21 

982,867 

1,08 

66 

1023,73 

519,729 

1,86 

23 

785,44 

996,004 

1,59 

67 

1133,41 

530,422 

2,2 

24 

900,614 

990,81 

2,39 

68 

1245,83 

522,479 

1,38 

25 

1013,04 

988,061 

0,99 

69 

1371,69 

522,479 

1,75 

26 

1125,46 

990,81 

0,69 

70 

630,247 

402,112 

1,27 

27 

1240,33 

980,118 

1,42 

71 

742,67 

402,112 

0,48 

28 

1366,2 

980,118 

0,91 

72 

857,539 

404,862 

0,95 

29 

1478,62 

985,312 

0,44 

73 

1192,37 

412,805 

0,82 

30 

340,938 

867,694 

0,56 

74 

1304,79 

420,747 

1,8 

31 

445,419 

875,637 

0,67 

75 

1430,66 

412,805 

2,04 

32 

563,342 

875,637 

0,77 

76 

688,903 

281,745 

3,43 

33 

675,766 

872,888 

0,75 

77 

1189,62 

297,936 

0,95 

34 

788,19 

870,443 

0,55 

78 

1312,73 

292,438 

0,87 

35 

895,115 

875,637 

5,07 

79 

1127,91 

180,014 

2,37 

36 

1023,73 

870,443 

0,84 

80 

1243,08 

187,956 

0,48 

37 

1136,15 

872,888 

0,37 

81 

1299,29 

65,1455 

2,04 

38 

1243,08 

870,443 

5,22 

82 

121,589 

533,172 

0,86 

39 

1371,69 

872,888 

2,58 

83 

231,264 

469,017 

0,52 

40 

1489,31 

875,637 

1,48 

84 

332,995 

458,324 

2,89 

41 

1596,54 

870,443 

0,88 

85 

287,475 

340,707 

1,47 

42 

509,574 

763,213 

1,66 

86 

397,15 

356,592 

0,64 

43 

624,747 

758,019 

1,26 

87 

458,861 

222,783 

0,78 

44 

739,921 

758,019 

0,96 


1829,33 

1426,76 







1,222 

1426,76 







-4,277 

0,684998 







1829,33 

0,684998 



IHar 3. Onpe^ejieHa cyMMa njioma/jeii, 
3aHHMaeMbix o^hhm KOMnoHeHTOM no BceM 
KBa^paTaM no (jiopMyjie 

n = YuPj, a) 

7=1 


b HanieM npnMepe 3 Ta cyMMa njionja/jen 
Bbira^^eT cne^yiomnM o 6 pa 30 M (Ta 6 jinija 
2 ). 

Illar 4 . 0 npe^ejieHa cyMMa KBa^paTOB 
o/jHoro KOMnoHeHTa no bccm KBa/jpaTaM no 
(J)opMyjie: 


T2 = l Pl , ( 2 ) 

b HanieM npnMepe 3 tot noKa 3 aTejn> bbi- 
rjia^HT Tax (Ta6mma 3) 

IHar 5. Onpe/jeneHo cyMMapHoe 3Hane- 
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HHe T2 no BceM KOMnoHeHTaM no c[)opMyjie: 

T3=f j pf j , (3) 

i=Uj=l 

B HarneM npHMepe 3HaneHHe T3 = 
623310,085. 


B nocjieflHeM OTane BBinnejieHO OTHOine- 
Hne Yl/ Y2. 

B nocjie^HeM OTane BBinnejieHO otho- 
nieHne 3 thx Bbipa^ceHnn, KOTOporo mojkho 
H a3BaTb K03(j)(})HIJHeHT0M rOMOreHHO cth no- 
HBeHHoro noKpOBa (Krnn) n Bbipa3HTb ero 
cjie^yiomHM o6pa30M: 


h a ^OBepna. nocne 3toh npOBepKH 6bijio 
bbmchcho hto, nonTH /jjia Bcex rpynn KBa- 
^paTOB 3HaneHna K03c|)(j)HipieHTa roMoreH- 
hocth ^OKa3tiBaioT, hto paecMaTpnBaeMBie 
TeppHTOpnn (TeppHTOpna rpynn KBa^pa- 
tob) CTpoeHna bh^ob nonBeHHBix apeanoB 
no ypoBHio roMoreHHOCTH He pa3JinnaiOTca 
3a HCKjnoneHneM HeKOTOpBix rpynn KBa- 
^paTOB (nx 3). 

nojiyneHHbie K03(J)(J)HnHeHTBi roMoreH- 
hocth nonBeHHoro noKpOBa npnBe^eHBi b Ta- 
6jinije 4 

Ha ocHOBe ^aHHBix Ta6ji. 4 HaMH no- 
CTpoeHa iiH(})pOBaa xapTa roMoreHHOCTH 
nonBeHHoro noKpOBa A3ep6an^5KaHa c 
noMonjBio nporpaMMBi SURFER (Pnc.3) 

nojiyneHHBie pe3yjiBTaTBi /jaeT HaM 
npOBecm nacmoe panoHHpOBaHne no- 
HBeHHoro noKpOBa no CTeneHH roMoreH- 
hocth /jjia ijejien njiaHnpOBaHna eejiBCKO- 
ro xo35fflCTBa n ^jia i^enen npOBe^eHna 
MeJIHOpaTHBHBIX MepOnpHflTHH C I^eJIBK) 
yjiynmeHna njio/jopoflHOCTH nonBBi A3ep- 
6an^5KaHa. 

KapTa roMoreHHO cth CTpoemia nonBeH- 
Horo noKpOBa Moryr 6bitb ncnojiB30BaHa j\jir 
yBejinneHna hjih yMeHBineHHa pa3HOo6pa3na 
BBipanxHBaHna pa3JinnHBix cejiBX03KyjiBiypBi. 


LLIar 6. Onpe^ejieHO cyMMapHoe 3Hane- 
Hne T1 no BceM KOMnoHeHTaM no (J)opMyjie: 


*■= 1 7=1 

B HameM npHMepe 3HaneHne T4 = 
1998,11 

LLIar 7. Onpe^eneHa pa3HHija Me5K#y 
cyMMon cpe^HHx KBa^paTOB no KOMnoHeH- 
TaM n cpe^HHM KBa^paTOM T4 no ^opMyjie: 


a=Y,--—’ 

^ - N 


(5) 


« °J 


3^ecB N o6njee hhcjio cnynaeB. 


LLIar 8. Onpe^eneHa pa3HHija Me5K£y 
cyMMon KBa^paTOB Pij no KOMnoHeHTaM n 
KBa^paTaM n cyMMon epe/jHnx KBa/jparoB no 
(J)opMyjie: 


B- 73 


m 7^2 

■ 2 —, 

m n t 


( 6 ) 


LLIar 9. Pa3^ejieHHe nojiyneHHBix 3Hane- 
HHH A H B Ha COOTBeTCTByiOmHe BeJIHHHHBI 
CTeneHen cbo6o^bi : 


Yl=A/(m-l), (7) 

H 

Y2 - B/(N-m) (8) 


Krnn= Yl / Y2, (9) 

3HaneHne 3Toro OTHOineHna 6 bijio npo- 
BepeHO co CTaH^apTHBiM 3HaneHneM KpnTe- 
pna Onmepa F0,05 yKa3aHHoro ypOB- 


JlHTepaTypa: 

1. MareMaTHHecKne mcto^bi b reorpa- 
(J)hh. H3^-bo KTY, r. Ka3aHB ,1976 r., -350 

CTp. 
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